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Suite SiO
Chicago, IL h()M)6
Telephone: 312-5"5-0200
Fax: 312-5-5-0.)00

Ms. Callie Bolattino
On-Scene Coordinator
United States Environmental Protection Agency - Region 5
Emergency Response Branch
77 West Jackson Boulevard (SE-5J)
Chicago, IL 60640

Subject: Phase I Removal Action Report Addendum
Off-Site Drainage Ditch Sampling

Dear Callie:

This Phase I Removal Action Addendum Report was prepared on behalf of Riverdale Chemical
Company (Riverdale), to summarize the off-site ditch sampling activities. The work was conducted
as described in the Phase I RA Workplan dated October 2000.

On March 5th, four soil borings (SL85 through SL88) were advanced utilizing a push probe sampler in
the off-site drainage ditch running along the southern border of the site. One soil boring (SL89) was
advanced in the low-lying area southeast of the site. The sampling locations are shown on Figure 1 .
Soil samples were collected from the soil borings to determine potential extent, if any, of
concentrations of compounds which exceed risk levels.

The samples from the ditch (SL85 through SL88) were analyzed for full Target Compound List (TCL),
including volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
polychlorinated biphenyls (PCBs), pesticides, and herbicides, and Target Analyte List (metal
analyses). Two samples (SL87-1 and SL87-3) were analyzed for high-resolution dioxin (SW846
Method 8290). The sarrq > collected from the low-lying area (SL89) was analyzed for
pesticides/PCBs and herbicides.

Sample results are provided in the following tables:
• Table 1 - Pesticide and Dioxin Sampling Results
• Table 2 - Herbicide Sampling Results

• Table 3 - Volatile Organic Compound Sampling Results
• Table 4 - Semi-Volatile Organic Compound Sampling Results

• Table 5 - Metals Sampling Results
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Ms. Callie Bolattino
U.S. EPA, Emergency Response Branch, Region 5
June 27, 2001
Page 2

The results of the sampling at the off-site drainage ditch and low-lying area indicate minimal impact.
Risk calculations for the off-site drainage ditch indicate the total cancer risk ranges from 4.53 x 10g to
3.70 x 10-7 and hazard index (HI) ranges from 2.98 x 10-» to 5.76 x 10-2. The calculated values for
cancer risk and hazard index for the low-lying area were 1.13 x 10-8 and 1.20 x 10-3, respectively. Risk
calculations are provided in Appendix A.

The concentrations of compounds detected in the off-site ditch and low lying area are indicated on
Figure 2 and Figure 3. Minimal impact was observed at sample locahons SL85, SL87 and SL88 (Figure
2). Low concentrations of pesticides were detected at sampling location SL86-1, including aldrin at

^ 340 micrograms per kilogram (ug/kg), dieldrin at 610 Hg/kg, gamma-chlordane at 240 Hg/kg, and
alpha-chlordane at 190 jig/kg. Dioxins (2,3,7,8 TCDD and its congeners) were analyzed at locations
SL87-1 and SL87-3. The calculated toxicity equivalents at SL87-1 was 2.55 nanograms per kilogram
(ng/kg) and at SL87-3 was 1.61 ng/kg, well below the 5 Hg/kg risk level. TEQ calculations are
provided in Appendix B. An evaluation of the data quality is provided in Appendix C.

Herbicides were not detected in any sample. The low levels of VOCs and SVOCs detected in the ditch
did not exceed any risk-based cleanup levels. The levels of metals detected in the ditch are consistent
with the established background levels and with data previously collected at the site.

The low level of pesticides detected at the low-lying area (SL89) were similar to the data previously
collected at that location (Figure 3). These results are consistent with the observation that the low-
lying area has not been impacted by site activities.

Should you have any questions or require additional information, please contact us at (312) 575-0200

Sincerely,

RMT, Inc.

Brendan P. McLennan
Environmental Engineer

Rae Mindock
Project Manager
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Ms. Callie Bolattino
U.S. EPA, Emergency Response Branch, Region 5
June 27, 2001
Page 3

Attachments: Tables 1 through 5
Figures 1 through 3
Appendices A, B and C

cc: Karen Peacemen, U.S. EPA
Peter Bibby, Riverdale
Todd Wiener, MWE
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TABLES I



Table 1
Pesticide/PCB & Dioxin Analytical Results - Off Site Drainage Ditch & Low-Lying Area

Riverdale Chemical Company - Chicago Heights, Illinois
v...,: -^:^%i;:^;::^M.
v- ;. V-:.; f '; ;R$BJtt«W .\; •: :" ̂
PESTICIDES/PCBs
-ieptachlor epoxide
Endosulfan sulfate
Aroclor 1260
Aroclor 1254
Aroclor 1221
Aroclor 1232
Aroclor 1248
Aroclor 1016
Aldrin
alpha-BHC
beta-BHC
delta-BHC
Endosulfan II
4,4'-DDT
alpha-Chlordane
gamma-Chlordane
Aroclor 1242
Endrin ketone
gamma-BHC (Lindane)
Dieldrin
Endrin
Methoxychlor
4,4'-DDD
4,4'-DDE
Endrin aldehyde
Heptachlor
Toxaphene
Endosulfan I
DIOXIN
2,3,7,8-TCDD

^l^ii
;:,-v!̂ ^SJ

12
ND
ND
ND
ND

33 JPj
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NA

ilpPij<^
gSSftsst^l

70 Pj
ND
ND
ND
ND
ND
ND
ND

370 C
42
73
65

49 P
22 Pj
210 Pj

250
ND

9.2 JPj
31
610
25 Pj
ND
190
85
ND
ND
ND
19 Pj

NA

; jL^i/SSft

t||i8̂ s|

ND
ND
ND
ND
ND

HOPj
ND
ND
10

ND
1.5 JPj
ND
ND
ND
ND
1.3 J
ND
ND
ND
5.1
ND
ND
ND
ND
ND
ND
ND
ND

NA

Simpler]

7.0 Pj
ND
ND
ND
ND
ND
ND
ND
2.1 J
ND
1.6 J
ND
ND
12 Pj
1.9 J

2.1 JPj
33 JP
ND
ND
8.6
ND
ND

3.2 JPj
5.7
ND
ND
ND
ND

| 0.0019

g£pp||i
i^liibfil

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0012

SlgHflSoESlrl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

Sfeiifir

ND
ND
ND
ND
ND
ND
68 Pj
ND
ND
ND
ND
ND
ND
35

ND
2.9 P
ND
ND
ND
8.7
ND
ND
ND
51
ND
ND
ND
ND

NA

ĵ p>*£>. •-. -i '•*;-; , .

lî s-i
3.1 Pj
ND
ND
ND
ND
ND
ND
ND
2.1 J
ND
ND
ND
ND
11

2.6 Pj
7

ND
ND
ND
20
ND
ND
14
11

ND
ND
ND
ND

NA

Notes:
All concentrations are presented in micrograms per kilogram (mg/kg).
C = The presence of the compound was confirmed by GC/MS analysis.
P = The percent difference between the original and confirmation analyses is greater than 25 percent.
J = Estimated result. Result is less than the reporting limit.
j = When the difference for detected pesticide result between the two GC columns was greater than 30 percent,

a data validation qualifier was added to suggest uncertainty in the result.
ND = Analyte was analyzed for, but not detected.
NA = Not analyzed.
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Table 2
Metals Analytical Results - Off Site Drainage Ditch & Low-Lying

Riverdale Chemical Company - Chicago Heights, Illinois
Area

,,it>:.;. - . ; , - ' . ' ,• ' :
Parameter

Aluminum
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Vanadium
Zinc
Calcium
Selenium

Sample Location
SIS5-1
14,800
27,000

19.4
5,160
686 j
ND
41.3
1,870
ND
ND
ND
ND

10.7 Nj
104

0.41 Bu
ND
22.5
18

25.1
23.6
63.9
2,580
ND

SL86-1
5,850
25,600

102
5,780
321

0.11 Bu
21.3

693 B
ND
ND
ND
ND

22.1 N
76.2

0.35 Bu
1.4

51.8
6.6
74.7
17.6
427

11,900
2.7

SL86-3
13,400
22,500

10.6
24,500

462
ND
30.3
2,580
ND
ND
ND
ND

7.7 N
62

0.23 Bu
0.091 Bu

21.7
11.4 B
18.3
22.2
60.3

61,400
ND

SW7-1
13,700
33,700
31.3

2,980
668
ND
19.5

1240 B
ND
ND
ND
ND

8.6 N
106

0.48 Bu
0.082 Bu

20.7
7.9 B

53
27.8
86.9
5,910
ND

SL87-3
12,700
19,000
17.3

2,590
475

0.11 Bu
20.1

964 B
ND
ND
ND
ND

5.3 N
99.4

0.52 B
ND
16.9
9.9 B
13.2
22.7
43.8
3,080
ND

SL87-3Dnp
10,700
33,000

16.8
2,940
540

0.11 Bu
44.6

1100 B
ND
ND
ND
ND

12.3 N _j
95.7

0.59 B
ND
18.2
17.5
38.2
27.9
59.7
2,120
ND

SL88-1
10,800
15,700
28.8
2,100
588

0.074 Bu
14.4

1320 B
ND
ND
ND
ND

5.5 N
101

0.37 Bu
0.16 Bu

13.7
6.9 B
24.2
19.1
84.9
4,520
ND

Notes:
All concentrations are presented in milligrams per kilogram (mg/kg).
N = Spiked analyte recovery is outside stated control limits.
B = Estimated result. Result is less than reporting limit.
j = When specific QC criteria are outside the established control limits, the reported concentration or the Quantitation limit is approximate.
u = Analye was present at less than 10 times the concentration in the associated method, trip, field, and/or laboratory storn^; blank

for common laboratory contaminants, or at less than 5 times the blank concentration of other analytes, and is therefore qualified as
nondetectable according to U.S. EPA data validation procedrures.

ND = Analyte was analyzed for, but not detected.
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Table 3
Herbicide Analytical Results - Off Site Drainage Ditch & Low-Lying Area

_____Riverdale Chemical Company - Chicago Heights, Illinois_____

Pa
2,4,5-TP (Silvex)

SL85-1
ND ND ND ND ND ND ND ND

2,4,5-T ND ND ND ND ND ND ND
2,4-D ND ND ND ND ND ND ND ND

Notes:
ND = Analyte was analyzed for, but not detected.
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Table 4
VOCs Analytical Results - Off Site Drainage Ditch & Low-Lying Area

Riverdale Chemical Company - Chicago Heights, Illinois
frgffitl'-l i" ,̂!̂ i|jpS*/.Vii.Ife* -ii~

%$^3&fStiMK$$£i%.
Ethylbenzene
Styrene
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
1,2-Dichloroe thane
4-Methyl-2-pentanone
Toluene
Chlorobenzene
Dibromochloromethane
Tetrachloroethene
Xylenes (total)
1,2-Dichloroethene (total)
Carbon tetrachloride
2-Hexanone
Acetone
Chloroform
Benzene
1,1,1-Trichloroethane
Bromomethane
Chloromethane
Chloroethane
Vinyl chloride
Methylene chloride
Carbon disulf ide
Bromoform
Bromodichloromethane
1,1-Dichloroe thane
1,1-Dichloroethene
1,2-Dichloropropane
2-Butanone
1,1,2-Trichloroe thane
Trichloroethene
1,1,2,2-Tetrachloroe thane

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.3JBsu
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NDj
NDj
ND
ND
ND
ND
NDj
7.5 Jj
ND
NDj
NDj
ND
ND
ND

17 Bu
ND
ND
ND
ND
17

ND
ND
ND
ND
ND
ND
ND
ND
ND
6.5 J
ND
ND
NDj

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

500 J
ND
ND
ND

?K<&ir&if<±%s9J:PjSSsf|T»-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

7.3JBsu
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.1 J
ND
ND
ND

yis^ fesHjjBawf

ND
ND
ND
ND •
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6.7JBsu
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.3 JBsu
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

s£ttfe~«%^fciftii&fcjspiss?"/ '-*:*

NDj
NDj
ND
ND
ND
ND
NDj
NDj
ND
NDj
NDj
ND
ND
ND

2.5 JBsu
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDj

Notes:
All concentrations are presented in micrograms per kilogram (mg/kg).
J = Estimated result. Result is less than the reporting limit.
B = Method blank contamination. The associated method blank contains the target analyte at a reportable level.
j = When specific QC criteria are outside the established control limits, the reported concentration or the Quantiriarion

Limit is approximate.
s = Analyte was present in laboratory holding/storage blank,
u = Analyte was present at less than 10 times the concentration in the associated method, trip, field, and/or storage blank for

common laboratory contaminants, or at less than five times the blank concentration of other analytes, and is therefore
qualified as nodetectable according to U.S. EPA data validation procedure.

ND = Analyte was analyzed for, but not detected.
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Table 5
SVOCs Analytical Results - Off Site Drainage Ditch & Low-Lying Area

Riverdale Chemical Company - Chicago Heights, Illinois

ggs^^^fflife^a?rs^l
4-Nitroaniline
4-Nitrophenol
4-Bromophenyl phenyl ether
2,4-Dimethylphenol
4-Methylpheno!
,4-Dichlorobenzene
-Chloroaniline

2,2'-Oxybis(l-Chloropropane)
Phenol
bis(2-Chloroethyl) ether
)is(2-Chloroethoxy)inethane

bis(2-Ethylhexyl) phthalate
)i-n-octyl phthalate
iexachlorobenzene

Anthracene
1,2,4-Trichlorobenzene
2,4-Dichlorophenol
,4-Dinitrotoluene

Pyrene
Jimethyl phthalate
)ibenzofuran
Jenzo(ghi)perylene

Indeno(l,2/3-cd)pyrene
Benzo(b)fluoranthene
Fluoranthene
Benzo(k)fluoranthene
Acenaphthylene
Chrysene
Jenzo(a)pyrene

2,4-Dinitrophenol
4,6-Dinitro-2-methylphenol
Dibenz(a,h)anthracene
1,3-Dichlorobenzene
3enzo(a)anthracene
4-Chloro-3-methylphenol
2,6-Dinitrotoluene
N-Nitrosodi-n-propylamine
Hexachloroethane
4-Chlorophenyl phenyl ether
tfexachlorocyclopentadiene
Isophorone
Acenaphthene
Diethyl phthalate
Di-n-butyl phthalate
Phenanthrene
Butyl benzyl phthalate
N-Nitrosodiphenylamine
Fluorene
Carbazole
Hexachlorobutadiene
Pentachlorophenol

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND_
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND__
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

W)&tjlijffif':
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
130 J
ND
ND
ND
ND
68J
100 J
ND _
ND
80J
ND
ND
ND
ND
ND
52 J
ND
ND
ND
ND
ND
ND

_ ND
ND _
ND
61 J
130 J
ND
ND
ND
ND
ND
ND

w*JffiS|ft§S33a|I

rcO*lsB»3?s£ili
ND 1
ND
ND
ND
ND
ND
ND
ND
ND
ND

J4D
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

JSID
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
90J
ND
ND
ND
ND
ND
62 J
ND
ND
ND

gUgygjUJUjfgggggpg
v. J JMWLwJHwJBIa' Hy

ND I
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NCL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
N£L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

_ ND
ND
ND
ND
ND
ND
ND
ND

l^SS^Kj
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

— ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

^ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

HHiH
ND _1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

240 J
ND
ND

-ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

JNJD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Jg^fSSî v

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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TableS
SVOCs Analytical Results - Off Site Drainage Ditch & Low-Lying Area

Riverdale Chemical Company - Chicago Heights, Illinois
£?/• • i'^y^^^ii+K:"' ' .::4::iV
J'Je'- sir;-- '.^^Wt^kc-A^i *••• ;-.:.:".•;•
... '.. . ! ' JTfllCUOCKCf . • . : . . - . fc

2,4,6-Trichlorophenol
2-Nitroaniline
2-Nitrophenol
Naphthalene
2-Methylnaphthalene
2-Chloronaphthalene
3,3'-Dichlorobenzidtne
2-Methylphenol
1 ,2-Dichlorobenzene
2-Chlorophenol
2,4,5-Trichlorophenol
Nitrobenzene
3-Nitroaniline

Ssiiass
r^vOtJjIt&U1 •
.î .v.%?**^^*""' •

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i;ft5>i;,!v:
•"''•'"StJM^T -",- • ~ **%**W*- .

ND
ND
ND
250J
880
ND
ND
ND
ND
ND
ND
ND
ND

..... ,.A./":jf:$i

SE86«3i-''"rl
.-. . vwyr1" .• -•

ND
ND
ND

3,400
7,600
ND
ND
ND
ND
ND
ND
ND
ND

unplelocatic
'.'-• : CIjJT.J -... - iy*Mtff ^-M

ND
ND
ND
ND
69 J
ND
ND
ND
ND
ND
ND
ND
ND

« ;̂;3titri •
" ;SEEfl7^;;:

. - - .**&*ff-riP'. .

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i.1^ •••• ' ••
- '.,.,',r>?;-\;';.. ;-^'

SL873Dup
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'••' SL88-1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Notes:
All concentrations are presented in micrograms per kilogram (mg/kg).
J = Estimated result. Result is less than the reporting limit.
ND = Analyte was analyzed for, but not detected.
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Appendix A
Risk Calculations
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Total Cancer Risk
Off-Site Drainage Ditch

Riverdale Chemical Company - Chicago Heights, Illinois

Sampling Location

Sl.85-1
SUto-1
SI -86-3
SI.87-1
SI. 87-3

SI.87-3 Dup
SI .88-1

SL89-1 (3)

Analyte
Aldrin

3.69E-H)
1.26E-07
3.69E-09
7.75E-K)
•l.ObE-10
3.88E-K)
4.25F.-10
7.75E-10

Dicldrin
ft.78E-10
2.12E-07
1.77E-09
2.99E-09
7.30E-10
7.12E-10
3.02 E-09
6.95E-09

Chlordane
5.65E-11
1.2 IE-08
7.06E-11
1.13E-10
f>.21E-ll
5.93E-11
1. HE-10
2.71 E-10

Heptachlor
9.77E-11
2.49E-10
1.17E-10
1 17E-10
1.08E-10
1.03E-10
1.12E-10
1.17E-10

Heptachlor Epoxidc
2.37E-09
1.38E-08
2.37E-10
1.38E-09
2.17E-10
2.08E-10
2.27E-10
3.06E-10

Toxaphenc
2.39E-09
6.09E-09
2.87E-09
2.87E-09
2.63E-09
2.5 IE-09
2.75E-09
2.87E-09

2,3,7,8-TCDD
NA
NA
NA

6.19E-09
3.91 E-09
5.54E-10

NA
NA

Total Cancer Risk

5.96E-09
3.70E-07
876E-09
1 44E-08
S.06E-09
4.53E-09
6.65E-09
1.13E-08

Notes:
(1) Risk was calculated based on assumptions in RI baseline risk assessment.
(2) If the analyte concentration was below method detection limit, half of the method detection limit was used as the exposure point concentration (EPC).
(3) Sample collected from low-lying area.
NA - Not Analy/ed

I l \data\projecls\Uiverdale\Riskl \On-~SITE DRAIN AGE DITCI l\PrcLCaiKerO>n-,tiurt_lialf(SL85-SI.89).\ls\Summary
l.astUpdated:!V18/2001

Riverdale Chemical Company
Prepared By Brendan McLennan

Checked By:RAM



RME ADULT CONSTRUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL85 I

Chemical Name

PESTICIDES/PCB!
AlOnn
Dieldrin
Chlordane
Heptachlor
Heptachlor opoxide
Toiafiherw

OIOXIN
2.3.7.8-TCDD
No sample collected

Toul Cancer Risk

Concentration
in soil (CS),

mg/kg

1 OE-03
20E-03
2 OE-03
1 OE-03
12E-02
IOE-01

Cancer Potency Factors.
1/(mg/kg-d)

Oral
Slope

Factor (SFO)

1 7E.OI
16E»01
13E.OO
45E.OO
91E>00
1 IE ./JO

ISEtOS

Dermal
Slope

Factor (SFD)

1 7E^)I
16E>01
13E«00
45E.OO
91E«00
1 1E«OO

1 5E*05

Inhelelion
Slope

Factor (SFI)

17E.01
16E«01
13E<00
46E>00
91E«OO
1 1E»00

1 5E<05

Absorption
factor, unities*

Oral (ABO)

i

Dim (ABS)

0 10
010
010
010
010
010

010

Volalilualior
factor (VF).

m'/kg

Dermal Absorption
Amount

Absorbed (IOD).
mg/kg-d

90E-12
1 8E-11
18E-11
90E-I2
1 IE-10
90E-10

Lifetime
Risks (CRD)

(unless)

1 SE-10
28E-10
23E-11
4 IE-11
98E-10
99E-10

2 5E-09

Volatile Inhalation
Irom sal dust

Amount
Inhaled (IDIS)

(mgAg-d)

82E-16
1.6E-I5
16E-15
82E-16
99E-15
82E-14

Lilelime
Risks (CRIS)

(unite")

1 4E-I4
26E-14
2 IE-15
38E-1S
90E-14
9.1E-14

23E-13

Votaule Inhalation
Irom volatiles

Amount
Inhaled (IDIV)

(mo/kg-d)

Lilelime
Risks (CRIV)

(uniHess)

Ingeslion
Amount

Ingested (IOIG
(mo/kg-d)

13E-I1
2SE-I1
2SE-11
13E-1I
15E-10
13E-09

Lilelime
Risks (CRIG)

(unitless)

22E-10
40E-10
33E-11
57E-I1
14E-09
1.4E-09

35E-09

Toul Risk

37E-10
68E-10
S6E-11
98E-11
24E-09
24E-09

60E-09

Risk
Percentage

%

619
1137
095
1 64

3978
4007

100

ASSUMPTIONS

Averaging Time. AT (yr)
Adherence Factor, AF (mo/cm')
Body Weight. BW (kg)
Contaminant Fraction. CF (unilless)
Convulsion Factors

Mass. MCF (kg/mg)
Time. TCF (d/yr)

75
0122

71.8
1

100E06
36S

Exposure Duration
Dermal. EDD (yr)
Inhalation Irom soil. EDIS (yr)
Inhalation from volatiles. EDIV (yr)
Ingestion. EDIG (yr)

Exposure Frequency, EF (oVyr)
Fraction Ingosled. FUG (unilless)
Fraction inhaled. FIIV (unilless)
Inhalation Rale. IR (mVd)
Ingeslion Rale. IGR (mg/d)
Particular Emission Factor. PEF (mVkg)
Respirahle Fraction. RF (unitless)
Skm surface area. SA (cm'/d)

I DO:

CRD

IDIS.

CRU

IDIV.

CRIV

CS ' MCF • SA • AF ' ABS • EF • EDD • ET

BW • AT • TCF • TC

«IDD' SFD

CS' IR 'RF 'CF 'EF-EDIS

30
100

4630000000
1

BW • AT • TCF ' PEF

IDI • SFI

CS ' (WF) • IR • FIIV • EF • EDIV

BW •AT•TCF

. IOIV ' SFI

CS ' IGfl ' FUG • MCF • EF • EDIG

BW • AT • TCF

= IDIG ' SFO

Picl CancccConstruct hall(SL85 SL89I «ls SI 85 I
5.'I8^001 1 5JPM 2 019



RME ADUL1 CONSTRUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL86-I

Chemical Name

PESTICtDES/PCB«
Aklrin
OiulDrirt
Chlordane
Heplachkx
Hoplachlor upcxtdo
To«aphene

DIOXIN
2.3.7.8TCDO
^o sample conocleo

Total Cancer Ri»k

Concenlrauon
in 50.1 (CS).

mg/kg

34E-01
6 IE-01
4 3E-01
26E-03
70E-02
26E-OI

Cancef Poloncy-Faclors.
l/(mg/kg-d)

Oral
Stops

Factor (SFO)

17E.OI
I6E*01
1 3E.OO
45E.OO
91E.OO
1 1E»00

1 SE.05

Dermal
Slope

Faclor (SFD)

17E.01
16E.01
l3EtOO
45E.OO
91E«00
1 1E«00

1 5E.05

Inhalation
Slope

Factor (SFI|

17E»01
1GE«01
I3E«00
46E.OO
9tEmO
1 1EXX)

1 5E.05

Absorption
lactor. unrtless

Oral (ABO

1

Drm (ABS)

010
010
010
010
010
010

010

Volatilization
lactor (VF).

mJ/Vg

Dermal Absorption
Amount

Absorbed (IDO).
mcAg-rJ

3 IE-09
55E-09
39E-O9
23E-1I
63E-10
23E-09

Litetime
R«k5 (CRD)

(unroess)

S2E-06
86E-06
SOE-09
10E-10
57E-09
2SE-09

15E-07

Volalile Inhalation
Irom soil dust

Amount
Inhaled (IDlS)

(moAg-d)

28E-13
50E-13
3SE-13
2 IE-15
58E-14
2 IE-13

Lileome
Risks (CRIS)

(unrdess)

48E-12
80E-12
46E-13
97E-15
52E-13
23E-13

14E-11

Volatile Inhalation
from volaliles

Amount
inhaled (IDIV)

(mgAg-d)

Lileume
Risks (CRIVI

(uniOess)

Ingcstion
Amount

Ingested (IOIG
(moAg-d)

43E-09
78E-09
55E-09
32E-11
B9E-10
32E-09

Lilelime
Risks (CRIGI

(unilless)

74E-08
12E-07
71E-09
1 5E-10
8 IE-09
36E-09

22E-07

Total Ftisk

1 3E-0?
2 IE-07
12E-OB
25E-IO
t 4E-08
6 IE-09

37E-07

Risk
Percentage

%

3394
57 32
328
007
374
16S

100

ASSUMPTIONS

Averaging Time. AT (yr) 75
Adhorunce Factor. AF (mg/cm'l 0 122
Body Weight. BW (kg) 71 8
Contaminant Fraction. CF (unilless) I
Conversion Factors

Mass. MCF (kg/mg) 1 OOE-06
Time. TCF (oVyr) 365

Exposure Duration
Dermal. EDU(yr) 1
Innatalion liom soil. E DIS (yr) 1
Inhalation Irom volatiles. EDIV (yr) 1
Inge&tion. EDIG (yr) '

E uposure Frequency. EF (d/yr) 250
Fraction Ingested. FUG (urattess) 1
Fraction inhaled. FIIV (unidess) 1
Inhalation Rate. IR (m'/d) 30
Ingeslion Rale. IGH (mg/d) 100
ParlKulale Emission Faclor. PEF (m'/Vg) 4630000000
Respirable Fraction. RF (unitless) 1
Skin surlace area. SA (cm*/d) 5.600

CS ' MCF • SA • AF • ABS • EF • EDO • ET
IDD , -..............-,-...--...—....-—........_.

BW • AT ' TCF • TC

CRD = IDD • SFD

CS • IR ' RF ' CF • EF ' EDIS
IDIS = —....———-.......—........——

BW' AT • TCF ' PEF

CHI = 101' SFI

CS ' (1/VF) • IR • FIIV ' EF • EDIV
IDIV =

BW •AT•TCF

CRIV = IDIV • SFI

CS ' ICO • F1IG • MCF • EF • EDIG
ID1G = ...._..........................-...............

BW • A T • T C F

CHIG - IOIG • SFO

Prcl ConcorConstiuct halt(SL8S SL89) *ls SL86 1
fi/lft'^OOl 1 l>* f'M 3 ol 9



HME ADULT CONSTRUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL86-3

Chemical Name
PESTICIDE S/PCBi
Akjnn
Dioldrin
Chlordane
Heplachlor
Heplachlor cpoxide
ToxairfiorKj

OIOXIN
2.3.7.8 TCOL>
No sample cnHoctott
Tout Cancer Risk

Concentration
in soil (CS).

mo/kg

10E-02
51E03
25E-03
12E-03
1 26-03
1 2E-01

Cancer Potency Factors.
1/(mg/kg-d)

Oral
Slope

Factor (SFO)

1 7E»OI
I6E.01
I 3E«OO
45E*OO
91E.OO
1 IE. 00

1 5E»05

Oarmal
Slop.

Factor (SFD)

17E.01
16E*01
I3E.OO
45E->00
91E.OO
1 1E.OO

15E.05

Inhalation
Slope

Factor (SFI)

1 7E.01
16E.01
I3E.OO
46E400
91E.OO
1 1E.OO

1 5E.05

Absorption
factor, unities*

Oral (ABO)

1

Drm (ABS|

010
010
0 10
0 10
010
0 10

0 10

Volatilisation
factor (VF).

m'/kg

Dermal Absorption
Amount

Absorbed (IDD).
mg/kg-d

90E-11
46E-11
23E-11
1 IE-11
1 1E-11
1 IE-09

Lifetime
Risks (CRD)

(umtless)

15E-O9
73E-10
296-11
49E-11
9 BE-1 1
12E-09

—— 36E-09

Volatile Inhalation
from soil dust

Amount
Inhaled (IDISj

(moAg.d)

62E-15
42E-15
21E-15
99E-16
99E-16
99E-14

Lifetime
Risks (CRIS)

(unittossj

14E-13
67E-14
27E-15
45E-15
90E-15
1 IE-13

33E-13

Volatile Inhalation
from volairies

Amount
Inhaled (IDIV)

(moAg-d)

Lrtebme
Risks (CRIV)

(unrttess)

Ingestion
Amount

Ingested IIDIG
(mgAg-d)

1 36-10
656-11
32E-11
15E-11
1 56 It
1 5E-09

Liletime
Risks (CRIG)

(uniHess)

22E09
10E-09
4 IE-11
69E-11
1 4E-10
1 7E-09

5 IE-09

Total Risk

37E-09
16E-09
7 IE-11
1 2E-10
24E-10
29E-09

8 BE -09

ask
Percentage

%

4217
2024
081
134
271
3274

100

ASSUMPTIONS

Averaging Time. AT (yr)
Adherence Factor. AF (mg/cm')
Body Weight. BW (kg)
Contaminant Fraction. CF (unilless)
Conversion Factois

Mass. MCF (kg/mg)
Time. TCF (oVyr)

75
0122

71.8
1

100E-06
365

Exposure Duration
Dermal. EOO(yr) 1
Inhalation from sod. EDIS (yr| 1
Inhalation from volatile*. EDIV (yr) 1
Ingestion. EDIG (yr) t

Exposure Frequency. EF(d/yr) 250
Fiaclion Ingtjsled. FUG (unrtless) 1
Fraction inhaled. FIIV (unilless) 1
Inhalation Rale, IR(m"/d) 30
Irigesbon Ralo. IGR (mg/d) 100
Parliculale Emission Factor. PEF (m'/kg) 4630000000
Resprrable Fraction. RF (unrtless) t
Skin surface area. SA (cm'/d) 5,600

IDD.

CRD

IDIS.

CHI.

IOIG =

CHIG

CS ' MCF • SA • AF • ABS • EF • EDO • ET

BW AT • TCP • TC

= IDD • SFD

CS • IR • RF • CF • EF • EDIS

BW AT ' TCF ' PEF

101 • SFI

CS ' (I/VF)' IR ' FIIV ' EF ' EDIV

BW1 AT • TCF

= IDIV' SFI

CS ' IGR ' FIIG • MCF • EF • EDIG

BW AT • TCF

IDIG - SFO

Prcl CanccrConstruct half|SL85-SL89) «ls SL86-3
fi-'ia'l'OOl I M PM 4o lO



HME ADULT CONSTRUCTION WORKER CANCER UNIT SlSK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL87-I

Chenvcal Namo
PESTICID£S/PC8«
Aldnn
Dieldrin
Chlordane
Heptachlor
Heptachlor etiowrte
Toxanheno

DIOXIN
2.3.7.8-TCDO

ToUl Cancer Risk

Concentration
in soil (CS).

mg/kg

2 IE 03
8 6E-03
40E-03
I2E-03
70E-03
1 2E-01

I9E06

Cancer Potency Factors.
1/(mg/kn-d)

Oral
Slope

Factor (SFO)

1 76*01
166*01
1 36*00
456*00
916*00
1 IE, 00

1 5E.05

Dermal
Slope

Factor (SFO)

1 7E*C1
1 6E*01
13E.OO
45E*00
91E*00
1 IE +00

1 SE*05

Inhalation
Slope

Factor (SFI)

17E.01
16E*01
13E«00
46E«00
91E*00
1 1E,OO

1 5E»05

Absorption
lacttx. umlless

Oral (ABO;

1

Dim (A8S:

o t o
010
010
010
010
010

O t O

Volatilization
(actor (VF).

m'/kg

Dermal Absorption
Amount

Absorbed (IDD)
mgAo-d

19E-11
77E-11
36E-11
1. IE-11
63E-11
1 IE-09

1 7E-14

Liletime
Risks (CRD)

(unrtless)

32E-10
12E-09
47E-11
49E-11
57E-10
12E-09

26E-09

60E-09

Volatile Inhalation
Irom soil dusl

Amount
Inhaled (IOS)

(mo/Vo-<))

17E-15
7 IE-15
33E-15
99E-16
5 IE-15
99E-14

I6E-18

Lifetime
Risks (CRISI

(unidess)

29E-14
. 1 IE-13

43E-15
45E-15
52E-14
1 IE-13

23E-13

55E 13

Volatile Inhalation
tram volaliles

Amount
Inhaled (IDIV)

(mo/kg-d)

Lilebme
Risks (CRIV)

(uniness)

Inoestion
Amount

inoesied (IDIG
(moAg-d)

27E-11
1 IE-10
51E-11
1 5E-11
89E-11
1SE-09

24E-14

Liletime
Risks (CRIG)

(unidess)

45E-10
18E-09
66E-I1
69E-11
8 IE-10
1 7E-09

36E-09

85E-09

Tolal Risk

78E-10
30E-09
1 IE-10
1 2E-10
14E-09
29E-09

62E-09

1 4E-08

Risk
Percentage

%

537
2070
078
08t
958
1986

42883

100

ASSUMPTIONS EQUATIONS

Averaging Time. AT (yr)
Adherence Faclor. AF (mg/cm')
Body Weight. BW (kg)
Contaminant Fraction. CF (umlloss)
Conversion Factors

Mass. MCF (kg/mg)
Timo. TCF ((Vyr)

75
0122
718

1

100E-06
365

CS • MCF • SA • AF • ABS ' EF • EDO • ET

Exposure Duration
Dermal. EDD(yr)
Inhalation Irom soil. EDIS (yr)
Inhalation Irom volalilos. EDIV (yr)
Ingeslion. EDIG (yr)

E xposure Frequency. EF (d/yt) J50
Fraction Ingested. FUG (unities*)
Fraction inhaled. FIIV (umtless)
Inhalation Rale. IR (ma/d) 30
Inyestion Rate. IGR (mg/d) 100
Particulate Emission Factor. PEF (m'/kg> 4630000000
RespiraWe Fraction. HF (unilless) 1
Skin surface area. SA (cm'/d) 5.800

CRD

IDIS =

CHI«

IDIV =

BW AT ' TCF • TC

= IDD' SFO

CS • IR • RF • CF • EF • EDIS

BW AT • TCF ' PEF

IDl • SFI

CS ' (1/VF) • IR • FIIV ' EF • EOIV

BW • AT ' TCF

= IDIV' SFI

CS ' IGR ' FUG • MCF • EF • EOIG

BW ' AT • TCF

. IDIG ' SFO

Pii:l CiirVi.TComlrun haitlSLS'. St S'JI
ri, Iftl'OOl 1 M f'M :to) 9



RME ADULT CONSTRUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION St 873

Chemical Nama
PESTICIDES/PCBa
Aldnn
Oieldnn
Chlordane
Heplachtor
Heplachlor epoxide
Toxapherw

DIOXIN
2.3.7.8TCDD

Foul Cancer Rl»k

Concentration
in sal (CS).

mg/kg

1 IE-03
2IEO3
22E-03
1 IE-03
1 1E-03
1 IE-01

12E06

Cancer Potency Factors.
l̂ mg/kftd)

Oral
Slope

Factor (SFO)

17E.01
I6E«OI
1 3E.OO
45E<00
91E*OO
1 1E.OO

1 5E40S

Dermal
Slope

Factor (SFD1

17E«Ot
16E«Ot
13EtOO
4SE.OO
91E<00
1 IE.OO

1 SE.05

Inhalation
Slope

Factor (SFI)

I7E««I
16E.OI
13E.OO
46E«OO
9IE400
1 IE<00

1 SE.05

Absorption
laclor. unrttess

Oral (ABO)

1

Orm (ASS;

010
010
010
010
o t o
010

0 10

Volatile atior
lactor (VF|.

mj/kg

Dermal Absorption
Amount

Absorbed (IOD)
mg/kg-d

99E-12
1 9E-11
20E-11
99E-12
99E-12
99E-10

1 IE-14

Liletime
Risks (CRD)

(u»rjess)

1 7E-IO
30E-IO
26E-11
4SE-11
90E-11
1 IE-09

16E-09

33E-09

Volatile Inhalation
from soil dust

Amount
Inhaled (IOS)

(moAg-dl

9 IE-16
1 7E-15
1.8E-15
9 IE-16
9 IE-16
9 IE-14

99E-19

Liletime
Risks (CRIS)

(umfessl

1 5E-14
28E-14
24E-I5
42E-I5
82E-15
1 OE-13

1 5E-I3

3 IE-13

Volatile Inhalation
fiom volatiles

Amount
inhaled (IOIV)

(mg/Vg-d)

Liletime
Risks (CHIV)

(unities!)

tnjestion
Amount

Ingested (IDIG
(mgykg-d)

1 4E-11
27E-11
2BE-I1
14E-I1
1 4E-11
14E-09

1 SE-14

Liletimo
Risks (CHIG)

(unifless)

24E-IO
43E-IO
36E-11
63E-11
13E-10
1 5E-09

23E-09

47E-09

Toul R>&k

4 IE-10
73E-10
62E-11
1 IE-10
2-2E-10
26E-09

39E-09

8 IE 09

Risk
Percentage

%

504
90S
077
1 33
270
32 60

48502

100

ASSUMPTIONS

Exposure Duration
Dermal. EDD (yr|
Inhalation trom soil. EDIS (yr)
Inhalation trom volatiles. EDIV (yr)
Ingestion. EDIG(yr)

Exposure Frequency. EF (dVyr)
Fraction Ingested. FUG (unitless)
Fracuon inhaled. FIIV (unitless)
Inhalation Rale. IR (m'/d)
Ingeslnn Rale. IGR (mg/d)
Particulale Emission Faclor. PEF (mJ/Vg)
Respirahle Fraction. RF (unitless)
Skin surface area. SA (cm'/d)

EQUATIONS

Averaging Time. AT (yr)
Adherence Faclor. AF (mo/cm')
Body Weight. BW(kg)
Contaminant Fraction. CF (unitless)
Conversion Factors

Mass. MCF (kg/mg)
T«ne. TCF (d/yr)

75
0122
71.8

1

100E-06
365

30
too

4630000000
1

5.800

CS ' MCF • SA • AF ' ABS ' EF • EDO • ET

BW AT • TCF • TC

CHD . IDO • SFO

CS ' IR • RF • CF • EF • EDIS
IDIS . ..........................................

BW AT ' TCF • PEF

CRI = IDI • SFI

CS '(I/VF) • IH- FIIV - E F - EDIV
IOIV = ..—..-...—..—.....—......................

BW AT • TCF

CRIV . IDIV • SFI

CS ' IGR • FUG ' MCF • EF • EDIG
IDIG = ________-••••_*_."••___

BW AT ' TCF

CRIG = IDIG ' SFO

Plot CanceiConslruct hall(SL85 SL89) xls SL87-3
5/18/2001 1 54 PM 6ol 9



RME ADUl T CONSTRUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SLB7 30up

Chemical Name

PESTICIOES/PCBl
Aklrin
Dieldnn
Chlrxdane
Heplachlor
Heptachlor epoxide
Toxaphene

DIOXIN
?.3.7.8-TCDD

ToUl Cancer Risk

Concentration
in soil ICS).

mo/kg

1 1E-03
2 IE-03
2 IE-03
1 IE-03
1 IE-03
1 IE-01

1 7g 07

Cancer Potency Factors.
l/(mg/Vg-d)

Oral
Slope

Factor (SFO)

1 7E.01
1 6E.01
I3E.OO
45E.OO
91E<OO
1 lEtOO

1 SE.05

Dermal
Stop*

Factor (SFD)

1 7E«01
16E.01
1 3E«OO
45E«00
9IE.OO
1 IE .00

1 5£»05

Inlulilion
Slope

Factor (SFI)

1 7E»01
16E.01
13E«00
4.6EtOO
91E»00
1 IE.OO

15E.05

Absorption
lactor. uiitless

Oral (AfiOl

1
1
1
1
1
1

1

Dim (ABS)

010
010
010
010
010
010

010

Volatik?auon
factor (VF).

nvVkg

Dermal Absorption
Amount

Absorbed (IDO),
mg/kg-d

95E-12
1 8E-11
I9E-11
95E-I2
9SE-12
95E-10

1 5E-15

LilBbme
Risks (CRD)

(unrOess)

16E-10
30E-10
25E-11
43E-11
86E-11
10E-09

23E-10

1 9E-09

Volatile Inhalation
from soil dust

Amount
Inhaled (OS!

(mrj/kg-d)

S7E-16
17E-15
17E-15
B7E-16
B7E-I6
87E-14

ME 19

Lifetime
Risks (CRISl

(unrdess)

15E-14
27E-14
22E-1S
40E-15
79E-15
9SE-14

2 IE-14

1 7E-13

Volatile Inhalation
Irom volatiles

Amount
Inhaled (IOIV)

(moAg-d)

Lilebme
Risks (CRIV)

(unillessl

Ingeslion
Amount

Ingested (IOIG
(moAo-d)

1 3E-11
26E-11
27E-11
13E-11
1 3E-11
1 3E-09

22E 15

Lifetime
Risks (CRIG)

(unites!)

23E-10
4.2E-10
35E-11
60E-11
1 2E-10
15E-09

32E-10

2 7E-09

Total Risk

39E-10
716-10
59E-11
1 OE-10
2 IE-10
2SE-09

55E-10

45E-09

Risk
Percanlaoe

%

855
1572
131
226
458
5535

12221

too

ASSUMPTIONS EQUATIONS

Averaging Time. AT (yr) 75
Adherence Factor. AF (mo/cm'} 0.122
Body Weight, BW (kg) 71 6
Contaminant Fraction. CF (unttless) 1
Conversion Factors

Mass. MCF Otj/mg) 1 OOE-06
Time. TCF (oVyr) 365

Exposure Duration
Dormal. EDO (yr)
Inhalation from sod. ECUS (yr)
Inhalation Irom volatile;. EDIV (yr)
IngostKXi. EDIG (yr)

Exposure Frequency. EF (d/yr)
Fraction Ingested. FUG (unrtless)
Fraction Inhaled. FIIV (untless)
Inhalation Hale. IR (m'/d) 30
Ingestion Rale. IGR (mfl/d) '00
Paniculate Emission Factor. PEF (m'/kg) 4630000000
Rcspirarjle Fraction. RF (unittess) 1
Skin surface area. SA (cm'/d) 5.800

1DD-

CROi

IDIS =

CRI =

IDIV.

CS • MCF • SA ' AF • ABS ' EF • EDO • ET
...—...-.----——.....-......._

BW • AT ' TCF • TC

IDO • SFO

CS • IH • RF • CF • EF • EDIS

BW AT • TCF • PEF

IDI ' SFI

CS ' (1/VF)' IR • FIIV • EF • EDIV

BW AT • TCF

« IDIV' SFI

CS ' IGH ' FUG • MCF ' EF • EDIG

BW ' AT • TCF

= IDIG ' SFO

rut Cancc-rConslruct rult(SL85 SL89I d
/lriTOOl 1 54 PU 7 ol 9



RME ADULT CONSTRUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL8S-I

Chemical Name

PESTICIDE S/PCBt
Aldnn
Dcoldrin
Chlordane
Heplachtoi
Heptachlor epoxido
Toxaphene

DIOXIN
2.3.7.8-TCDD
No sample collected

ToUl Cftncer Risk

Concentration
in sol (CS).

mg/Xg

I2E-03
B7E-03
4 IE-03
1 2E-03
12E-03
1 2E-01

Cancer Potency Factors.
(/(mg/kg-d)

Oral
Slope

Factor (SFO)

1 7E.01
16E«01
1 3E«OO
45E->00
9IE.OO
1 1E.OO

1 5E.05

Dermal
Slope

Faclot (SFD)

1 7E«Ot
16E«01
I 36 400
456*00
91E*00
1 16.00

156.05

Inhalation
Slope

Facto (SFI)

17E.01
16E.OI
136*00
46E*00
91EfCO
1 1E.OO

156*05

Absorption
(actor, uniltess

Oral (ABO)

1

Dim (ABS)

010
0 10
010
010
010
010

010

Votatiluatior
factor (VF).

m*/kg

Dermal Absorption
Amount

Absorbed (IDD),
mgykg-d

1 OE-II
7BE-11
36E-11
10E-1I
10E-11
106-09

Liletime
Risks (CHD)

(unittos)

18E-10
13E-09
47E-11
47E-11
9.4E-11
1 IE-09

28E-09

Volatile inhalabon
from soil dust

Amount
Inhaled (OS)

(mg/kg-d)

95E 16
72E-15
33E-15
95E-16
9SE-16
95E-14

LifeUTte
Risks (CRIS)

(unidtss)

1 EE-14
I IE-13
43E-1S
44E-1S
86E-15
10E-13

2 5E-13

Volatile Inhalation
from volatiles

Amount
Inhaled (IDIV)

(rno/Vo-d)

Lifetime
Risks (CRIV)

(unlOess)

Ingesbon
Amount

Ingested (IOIG
(rrwykg-dl

1 5E 11
1 IE-10
52E-11
1 5E-1 1
1 5E-11
1 SE-09

Liletime
Risks (CRIG)

(unirtess)

25E-10
1BE-09
676-11
66E-1I
1 3E-IO
16E-09

39E-09

Total Risk

42E-10
30E-09
1 IE-10
1 IE-10
23E-10
27E-09

66E09

Risk
Percentage

%

639
45 47
1 72
169
342

41 32

100

ASSUMPTIONS EQUATIONS

Averaging Time, AT (yr)
Adherence Factor. AF (mo/cm')
Botly Weight. BW (kg)
Contaminant Fraction. CF (urvtless)
Conversion Factors

Mass. MCF (kg/mg)
T»ne. TCP (oVyr)

75
0122
718

1

IOOE-06
365

Exposure Dufation
Dormal. EDD(yf)
Inhalation (torn soil, EDIS (yr)
inhalabon trooi volatiles, EOIV (yr)
ingesbon, EDIG (yf)

Exposme Frequency. EF ((Vyr)
Fracbon Ingested. FUG (unrtlcss)
Fracbon inhaled. FIIV (unitless)
Inhalation Rate, IR (m*/d)
Ingesbon Rate, IGR (mo/d)
Paniculate Emission Factor. PEF (m'/Kg)
Respirabie Fraction, RF (unitless)
Skin surface area. SA (cm*/d)

CS ' MCF ' SA ' AF ' ABS ' EF ' EDO ' ET
IDD a ..........._..............____________.

BW AT • TCF ' TC

CHD - IDD • SFD

CS • IR ' RF ' CF ' EF ' EDIS
IDIS - ..............—........................

BW AT • TCF • PEF

CRI = IDI' SFI

CS " (1/VF) • IP • FIIV • EF • EDIV
IDIVc

30
100

4630000000
1

5.800

BW • AT ' TCF

CRIV = IDIV ' SFI

CS • IGR • FUG • MCF • EF • EDIG
I DIG ~ "«—«-•——••••———_________•

BW •AT•TCF

CRIG - IDIG ' SFO

Piul CancciConslrun h.lll(SL8!i S189I «ts SI 881
i'ta'JOOl I 14PM 8019



RME ADULT CONSTHUCTION WORKER CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOU.
SAMPLING LOCATION SL89-1

Chemical Name
PESTICIDES/PC8«
AMrin
Dieldrm
Chlordane
Hepuchlor
Heptachkx epoxide
Toicapheoe

OIOXIN
2.3.7.8-TCDD
No sample collected

Toul Cancer Risk

Concentration
in soil (CS).

mo/kg

2 IE-03
20E-02
96E-03
12E-03
I6E-03
12E-OI

Cancer Potency Factors.
l/(mg/Vg-d)

Oral
Slope

Factor (SFO)

17E.01
16E.01
1 3E.OO
45E.OO
91E.OO
1 1E«00

15E»05

Dermal
Slope

Factor (SFO)

1 7E.OI
16E.OI
13E»00
45E<00
9 IE*00
1 IE-40

15E.05

Inhil.llon
Slope

Factor (SFI)

17E.OI
16E.01
I3E«OO
46E«00
91E«00
1 1E«OO

15E*05

Absorption
factor, unitless

Oral (ABO)

1

Dim (ABS)

010
010
010
010
010
010

0 10

Volatikzatior
lacux (VF).

m'/Vg

Dermal Absorption
Amount

Absorbed (100),
moAg-d

19E-11
ISE-10
B6E-11
1 IE-11
1 4E-11
1 IE-09

Liletime
Risks (CRD)

(untUess)

32E-10
29E-09
1 IE-10
49E-1I
13E-10
1-2E-09

47E-09

VoUUK Inhalabon
from soit dust

Amount
Inhaled (lOISi

ImoAg-d)

17E-15
IKE-14
7.9E-15
99E-16
13E-15
99E-14

Lilelime
Risks (CRIS)

<unr»>»)

29E-14
26E-13
10E-14
45E-15
liE-14
1 IE-13

43E-13

Volatile Inhalation
from volatiles

Amount
Inhaled (IDIV)

(mo/Vg-d)

Liteume
Risks (CRIV)

(unilless)

Ingestion
Amouni

Ingested (IDIG
(mg/ka-d)

27E-11
2SE-10
12E-10
ISE-11
20E-1I
1SE-09

Lifetime
Risks (CRIG)

(uraOess)

4SE-10
4 IE-09
1 6E-10
69E-11
1 8E-10
1 7E-09

66E-09

Total Risk

78E-10
706-09
27E-10
1 2E-10
31E-10
296-09

1 16-08

Risk
Percentage

%

687
61 58
240
104
27)
2540

100

ASSUMPTIONS EQUATIONS

Averaging Time. AT (yr)
Adherence Factor. AF (mg/cm')
Body Weighl. 8W (kg)
Contaminant Fraction. CF (unidess)
Conversion Factors

Mass. MCF (kg/mg)
Time. TCF (oVyr)

75
0122

71.8
1

100E-06
365

Exposure Duration
Dermal. EDO (yr) 1
inhalation Iromsod. EDfS (yr) 1
Inhalation Irom volatiles. EDIV (yr) 1
Ingestton. EDIG (yr) t

Exposure Frequency. EF (d/yr) 260
Fraction Ingested. FUG (unitiess) 1
Fraction Inhaled. FIIV (uratless) 1
Inhalation Rale. IR (mVd) 30
tngestton Rate. IGR (mQ/d) 100
Paniculate Emission Factor. PEF (m'/kg) 4630000000
Respirable Fraction. RF (unittess) 1
Skm surt^e aica. SA (cm*/d) 5.800

CS " MCF ' SA ' AF ' ABS ' EF ' EDO * ET
|QQ a ..,,.___.____________.„______.......__,.........

BWAT-TCF'TC

CRD = IDD ' SFD

CS ' IR • RF • CF • EF • EOIS
IDIS = ..——.........-........—.——.._.

BW AT ' TCF ' PEF

CRI » IDI - SFI

CS ' (I/VF) • IR • FIIV • EF • EOIV
IDIV =

BW AT • TCF

CHIV « IDIV ' SFI

CS ' IGR ' FUG ' MCF ' EF • EOIG
IDIG « ....—..——.—.-—.-.-...——.———

BW 'AT•TCF

CHIG = IDIG • SFO

Piel CancetConsuuc! hcll(SL85 SL89) «ls SL89 1
5/18/2001 1 54 PM 9019
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c
Total Non-Cancer Hazard Index

Off-Site Drainage Ditch
Riverdale Chemical Company - Chicago Heights, Illinois

Sampling Location

SI. 85-1
SI.86-1
SI.Kb-3
Sl.87-1
SI.S7-3

SI.S7-3 Dup
Sf.88-1

SI .89-1 (3)

Analytc
Aldrin

5.43K-05
1.85F.-02
5.43E-04
1.14H-04
5.97K-05
5.70F.-05
6.24F.-05
1. HE-04

Dicldrin

635F.-05
1.99E-02
1.66E-04
2.80E-04
h.84F.-05
(SbSE-05
2.83E-04
652E-04

Chlordane
5.43E-05
1.17E-02
6.79E-05
1.09E-04
5.97F-05
5.70E-05
1.10E-04
2.61E-04

I Icplachlor
3.26E-06
8.3 IE-06
391E-06
3 91 F. -06
356F.-06
342K-06
375E-06
3.91 E-06

1 Icptachlor Epoxide
1.30E-03
7.60E-03
1.30E-04
7.MJE-04
1.19E-04
1. HE-04
1 .25E-04
1.68E-04

Toxaphcnc
O.OOE+00
n.OOE+00
O.OOE+00
O.OOF.+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

2,3,7,8-TCDD
NA
NA
NA
NA
NA
NA
NA
NA

Total Non-Cancur I II

1 48E-03
5.76E-02
91 IE-04
1.27F.-03
3.1 IE-04
2.98E-04
584E-04
120F.-03

Notes
(1) Risk was calculated based on assumptions in F.F/CA created by F.cology and F.nvironment, Inc
(2) If the analytc concentration was below method detection limit, half of the method detection limit was used as the exposure point concentration (EPC).
(3) Sample collected from low-lying area.
NA - Not Analyzed

1 I\dala\prn|eds\River.l.ile\Ri-.kl\ClI-l-SITl-
1 a--t Updated Vl,s/. '(H)l

GI: DITC1 I\l>reLNonC.mirrCon-.t h.ilf(SI K5-S xls\Summnry
Ri\ r f rdak i Chemical Company

Prepared By Brendan McLennan
C'hecked By RAM



RME ADULT CONSTRUCTION WORKER NON CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL8S-1

Chemical Name
PESTICIDE S/PCB»
Akjnn
Dieldnn
Chlordane
Heptachlor
Hoptachlor epoxioe
ToKaphene

DIOXIN
2.3.7.8TCDD
No samples collrxlod

ToUl Noncancer Hazard

Concentration
in sal (CS).

mg/kg

10EO3
20E-03
20E-03
10E -03
I2E-02
10E-OI

Reference Doses.
mg/kg-d

Oral
(RFDO)

30E-OS
50E-05
60E-05
SOE-04
1 5E-05

Nl

Dermal
(RFOD)

30E-05
50E-OS
60E-05
50E-04
15E-05

Nl

Inhalation
(HFDI)

Absorption
lactor. unrlle&s

Oral (ABO

1

Drm (ABS)

010
010
0 10
0 10
010
010

010

Volatilization
factor (VF).

mj/kg

Dermal Absorption
Amount

Absorbed (IDD).
mg/kg-d

6SE-10
13E-09
14E-09
68E-10
8 IE-09
68E-08

Lifetime
HQ (HOD).

unites!

23E-05
26E-05
23E-05
HE-06
54E-04

6 IE-04

Volatile Inhalation
from soil dusl

Amount
inhaled (OS)

(mg/kg-d)

62E-I4
I2E-13
12E-13
62E-1J
74E-13
62E-I2

Liletjme
HO (HOIS).

urudess

Volatile Inhalation
from volaliles

Amount
Inhaled (IDIV)

(mg/kg-d)

Lilelime
HO(HOIV).

unifless

Ingeslion
Amount

Ingasled (IDIG;
(mg/kg-d)

95E-10
19E-09
19E-09
95E-IO
1 IE-08
95E-08

Liletime
HO (HOIG).

unuess

32E-05
37E-05
32E-05
19E-06
76E-04

B7E-04

Total
Hazard
QuobarH

54E-05
64E-OJ
54E-05
33E-06
13E-03

I5E-03

Risk
Percenuoe

%

367
430
367
022
aai4

100
Nl =- No Inlotmation

ASSUMPTIONS

Averaging Time. AT (yr )
Adherence Factor. AF (moycm')
Body Weighl. BW (kg)
Contaminant Fraction. CF (untlcss)
Conversion Factors

Mass. MCF (kij/mg)
Time. TCr (ovyr)

1
0122
71 8

1

100E-06
365

Exposure Duration
Dormal. EDD (yr) I
Inhalation Irom soil. EDIS (yr) 1
Inhalation Irom volaliles. EDIV (yr) 1
Ingeslion. EDIG (yr) 1

E xposure Frequency. EF (d/yr) 250
Fraction Ingested. FUG (unrlless) 1
Fraction inhaled. FIIV (unttless) 1
Inhalation Rate. IR (m'/d) 30
Ingeslion Rale. IGR (mg/d) 100
Paniculate Emission Factor. PEF (m'/kg) 4630000000
Hespiiable Fraction. RF (unitlcss) 1
Skin surlace area. SA (cm'/d) 5,800

CS • MCF • SA • AF • ABS ' EF • EDD
IDD = ...................................................

BW AT • TCF

HOD - IDD / RFOD

CS • IR • RF • CF • EF • F.DIS
IDIS-

HOIS

IDIV =

HQIV.

BW AT" TCF'PEF

= IDIS/RFDl

CS ' (1/VF) • IR • FIIV • EF • EDIV

BW AT • TCF

. IDIV / RFDI

CS ' IGR ' FUG • MCF • EF • EDIG

BW AT • TCF

= 10IG / HFDO

Prol NonCaiccrConsl hall(SL80 SI 89) xh SLSf, I
I ASI U|Ml.ili'0 fi/ia^Ol)!



RME ADULT CONSTRUCTION WOHKER NON CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL86 I

Chemical Name
PESTICIDES/PCBt
AKJrin
Dieldnn
Chlordane
Hentachlor
Heptachlor epoxide
Toxaphune

OIOXIN
i.3.7.8 TCOD
^o samples collected

Tout Noncancer Hazard

Concentration
in sal (CS).

mnykg

34E-oi
6 IE-01
43E-OI
26E-03
70E-02
26E-01

Relerence Doses,
mo/ko.-d

Oral
(RFDO)

30E-OS
506-05
60E-05
50E-04
15E-05

Nl

Dermal
(RFOD)

30E-05
50E-05
606-05
50E-04
156-05

Nl

Inhalation
(RFOI)

Absorption
factor, unitle&s

Oral (ABO)

1

Dm IABS)

010
010
010
010
010
010

010

Volatilization
lactor (VF).

mJ/Vg

Dermal Absorption
Amount

Absorbed (IDD).
mo/kg-d

2 3E-07
416-07
296-07
1 7E-09
47E-08
1 76-07

Liletime
HQ (HOD).

uniUess

77E-03
82E-03
48E-03
346-06
326-03

246-02

Volatile Inhalation
from sort dust

Amount
inhaled (OS;

(mg/kg-d)

2 IE-11
38E-11
276-11
V6E-13
436-12
16E-11

Lifetime
HO (HOlS).

unitiess

Volatile Inhalation
Irom volatiles

Amount
Inhaled (1DIV)

(mo/kg-d)

Litetime
HO (HOIV).

unitiess

Ingoslion
Amount

Ingested (IDIG
(mg/kg-d)

326-07
58E-07
41E-07
24E-09
676-08
246-07

Lileume
HO (HOIG),

unites*

1 IE-02
I2E-02
686-03
49E-06
45E-03

346-02

Toul
Hazard
Quotient

18E-02
20E-02
1 26-02
B3E-06
766-03

58E-02

Risk
Percentage

•>.

3204
3449
2026
001
1319

100
Nl *• rVci Intonation A

ASSUMPTIONS

Averaging Time. AT (yr) 1
Adherence Factor. AF (mp/cm'l 0122
Body Weight. BW (kg) 718
Contaminant Fraction. CF (uralless) 1
Conversion Factors

Mass. MCF (kg/mg) I OOE-06
Time. TCF (d/yr) 365

Exposure Duration
Dermal. EDD(yr)
Inhalation Irom soil. EDIS (yr)
Inhalation liom volatiles. EDIV (yr)
Ingesuon. EDIG (yr)

EK(>osure Frequency. EF (d/yi)
Fraction Ingested. FUG (unitiess)
Fraction inhaled. FIIV (unitiess)
Inhalation Rate. IR (mVd) 30
Ingcslion Rate. IGR (mo/d) 100
Particubte Emission Factor. PEF (m'/Kg) 4630000000
Rospirable Fiaction, RF (unitiess) 1
Skin suiljce area. SA(cm'/d) 5.800

CS ' MCF • SA • AF • ABS ' EF • EDO

BW 'AT•TCF

* IDD /RFDO

CS ' IR • RF • CF • EF • EDIS
IDIS'

BW • AT • TCF • PEF

HOIS . IOIS / RFDI

CS ' (1/VF) • IR • FIIV • EF • EDIV

BW • A T ' T C F

HOIV = IDIV / HFDI

CS ' IGH • FUG ' MCF • EF • EDIG
IDIG = .....-..........-—————...-....

BW ' AT • TCF

HOIG = IDIG / RFDO

Prut NonCanceiConst hdltfSt BS SL89) «!
1 .Til U|>dalml Fi/'iarOOl



RME ADULT CONSTRUCTION WORKER NON-CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL86 3

Chemical Namo
PESTICIDES/PCB>
Aldrm
DieWr.n
Chlordane
Heptachlor
Herjtachlor epoxide
Tonaphone

DIOXIN
2.3,7.6-TCOD
No samples cotlectc-d

Touil Noncencer Hazard

Concenlialion
in soil (CS).

mo/kg

IOE-02
5 IE-03
25E-03
12E-03
12E-03
1 2E-OI

Reference Doses.
mg/kg-d

Oral
(RFDO)

30E-05
50E05
60E-05
50E-04
15E-05

Nl

Dermal
(RFDD)

30E-05
50E-05
60E-05
SOE-04
1 5E-05

Nl

Inhalation
(RFDI)

Absorption
factor. uniiless

dial (ABO)

1

Ocm (ABS)

010
010
010
010
0 10
010

010

Volatilization
factor (VFJ,

m'/k0

Dermal Absorption
Amount

Absorbed ODD).
mo/kg-d

6BE-09
34EO9
17E-09
8 IE-10
8 IE-10
8 IE-08

Lifetime
HO (HOD).

uniOess

23E-04
69E-05
28E-05
16E-06
S4E-OS

36E-04

Volatile Inhalation
from sod dust

Amount
Inhaled (IDISI

(mo/kg-d)

62E-13
326-13
1 56-13
746-14
7.4E-14
74E-12

Lileume
HO (HOIS).

urwleis

Volatile Inhalation
from volatiles

Amount
Inhaled (IDIV)

(mo/kg-d)

Lifetime
HO (HCtlV).

unties*

Ingestion
Amount

Ingested (IDIG
(mfl/Vg-d)

95E-09
49E-09
24E-09
1 IE-09
t IE-09
1 IE-07

Lilebme
HO (HOIG).

unittess

32E-04
97E-OS
40E-05
23E-06
76E-05

53E-04

Total
Hazard
Quotient

54E-04
1 7E-04
68E-05
39E-06
1 3E-04

9 IE-04

Risk
Percentage

%

5959
1823
745
043
1430

100
HI < No tntotmMon AvuLtbla

ASSUMPTIONS

Averaging Tune. AT (yr) 1
Ailheience Factor. AF (mr>/cm') 0 122
Body Weight. BW (kg) 718
Conformant Fraction. CF (unidess) 1
Conversion Factors

Mass. MCF (kg/mg) I OOE-06
Time. TCF (oVyr) 365

Exposure Duration
Dotmal. EDD (yr) 1
Inhalation Irom soil. EDIS (yr) I
Inhalation from volatile:. EDIV (yi) I
Ingeslion. EDIG (yr) 1

Exposure Frequency. EF(oVyi) 250
Traction Ingosted, FUG (uniHess) 1
Fraction inhaled FIIV (unittess) 1
Inhalation Rate. IR (m'/d) 30
Ingestion Rale. IGR (mya) 100
Paniculate Emission Factor. PEF (m'/kg) 4630000000
Respirable Fraction, RF (unittess) 1
Skin surface area. SA (cm'/d) 5.800

EQUATIONS

CS • MCF ' SA • AF ' ABS ' EF • EDO

BW ' AT • TCF

.IDD/RFDD

CS ' IR • FIF • CF ' EF • EDIS
IDISs

HOIS

IDIV i

HCHV

IDIG^

HOIG

BW AT • TCF • PEF

. IDIS / RFDI

CS - (1/VF) • IH ' FIIV • EF • EDIV

BW AT • TCF

• IDIV / RFDI

CS ' IGR ' FUG ' MCF • EF • EDIG

BW AT • TCF

.IDIG/RFDO

Prcl NonCanccrConst half(SL85 SL89I »ls SL86-3
Last Updated 5/I8/2001



RME ADULT CONSTRUCTION WORKER NON-CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL87-1

Chemical Name
PESTICIDES/PCBt
Aldrin
Dieldrin
Chlordane
HepUchlor
Heptachlor epoxide
Toxaphene

DIOXIN
2.3.7.8 TCOO

Total Noncancer Hazard

Concenlralion
in soil (CS).

mgAg

2 IE-03
S6E-03
40E-03
I2E-03
70E-03
12E-01

19E-06

Reference Doses.
mg/kg-d

Oral
(RFOO)

30E-05
50E-05
60E-05
SOE-04
15E-05

Nl

Dermal
(RFDD)

30E-05
50E-05
60E-OS
50E-04
1 5E-05

Nl

Inhalation
(RFDI)

Absorption
(actor, unities*

Oral (ABO)

1

Dim (ABS)

0 10
010
010
010
0 10
010

0 10

Volatiluaiior
lactor (VF).

mj/kg

Dermal Absorption
Amount

Absorbed (IDD)
mg/kg-d

HE-09
58E-09
27E-09
8 IE- 10
47E-09
8 IE-06

1 3E-12

Lrletim*
HO (HOD).

unties*

47E-05
12E-04
45E-OS
16E-OS
32E-04

52E-04

Volatile Inhalation
trom soil dust

Amount
Inhaled (IOIS)

(mo/ko-d)

13E-13
53E-13
25E-13
74E-14
43E-13
74E-12

12E-16

Lileune
HQ(HOtS),

umoess

Volatile Inhalation
tiom volaltles

Amount
Inhaled (IDIV)

(mg/kg-d)

Liletime
HO (HOJV).

uralless

Ingeslion
Amount

Ingested (ICHG
(mo/Ko-d)

20E-09
82E-09
38EO9
1 IE-09
67E-09
1 IE-07

18E-12

tileume
HO (HOG).

untrjess

67E-OS
1GE-04
64E-05
23E-06
45E-04

74E-04

Total
Huard
OuoMnt

1. IE-04
28E-04
1 IE-04
39E-06
76E-04

1 3E-03

Risk
Percentage

%

900
2212
857
031
6000

100
Ni - No Information Available

ASSUMPTIONS

Averaging Time. AT (yr)
Adherence Factor. AF (mo/cnV1)
Body Weight. BW (kg)
Contaminant Fraction. CF (untloss)
Conversion Faclois

Mass. MCF (ka/mg)
Time. TCP (cVyr)

I
0.122
71.8

1

100E-06
36S

Exposure Duration
Dtimal. EDO (yr)
Inhalation liom sod, EOIS (yr)
Inhalation Irom volaliles, EOIV (yr)
Ingestion. EDIG (yr)

Exposure Frequency. EF (d/yr)
Fraction Ingested. FUG (uratloss)
Fraction inhaled, FIIV (unnless)
Inhalation Rate. IR (m'/d)
Ingoslion Rate. IGR (mo/d)
Paniculate Errxssion Factor. PEF (m'/kg)
Respnable Fraction. RF (unities:)
Skm suilace aiea. SA (cm'/d)

IDO.

HOD

30
100

4630000000
1

5.800

CS • MCF ' SA ' AF • ABS • EF • EDO

BW'AT•TCF

. 100 / RFDD

CS • IR • RF • CF • EF • EDIS

BW • AT • TCF • PEF

= IDIS/RFOI

CS ' (I/VF) • IR • FIIV ' EF • EDIV

BW' AT • TCF

= IDIV / RFDI

CS ' IGR • FUG • MCF • EF • EDIG
IOIG =

BW •AT•TCF

.IDIG/RFDO

I'rcl NunCancerConM halt(SL6S SL89I xls SIC
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RME ADUIT CONSTRUCTION WOHKEH NON-CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL87-3

Chemical Name
F>ESTICIDES/PCB»
Aldnn
Dieldnn
Chlordane
Hepuchkx
Heptachlor epomde
Toxaphene

DIOXIN
2.3.7.8-TCOD

Tout Noncanor Huard

Concentration
in soil (CS).

mg/kg

1 IE-03
2 IE-03
2 2E-03
1 IE-03
1 IE-03
1 IE-01

12E06

Reference Doses.
mgAg-d

Oral
(HFDO)

30E-05
50E-OS
60E-05
S.OE-04
1.SE-05

Nl

Dermal
(RFDD)

30E-05
50E-05
60E-05
SOE-04
15E-05

Nl

Inhalation
(RFDI)

Absorption
factor, unities*

Oral (ABO)

1

Dim (ABS)

010
010
o to
010
010
010

010

Volatiluatior
factor (VF).

mj/kg

Dermal Absorption
Amount

Absorbed (IOD).
mo/kg -d

74E-10
1 IE-09
1 5E-09
74E-10
74E-10
74E-08

8 IE-13

Lifetime
HO (HOD).

uraflHS

25E-05
28E-05
2SE-05
15E-06
50E-06

13E-04

Volatile Inhalation
from sari dust

Amount
Inhaled (IOIS;

(mgfkg-d)

68E-14
13E-13
1.4E-13
68E-14
6 8E-14
6 8E-12

74E 17

Lifetime
HO (HOIS).

uratjass

Volatile Inhalation
from volalil«s

Amount
Inhaled (lOIV.

(rnorkg-d)

Lifetime
HO(HCHV).

unitless

Inoesuon
Amount

Ingested (IDIG
(mo/kg-d)

10E-09
20E-09
2 IE-09
tOE-09
1 OE-09
1 06-07

1 IE-12

Lifetime
HO(HOIG).

uratms

35E-05
40E-05
35E-05
2 IE-06
70E-05

1 8E-04

Total
Hazard
Cuouenl

60E-05
68E-05
60E-05
36E-06
12E-04

3 IE-04

Risk
Percentage

%

1921
2200
1921
1 15

3842

100
HI * No Inloimition AvMl^bta

ASSUMPTIONS

Averaging Time, AT (yr) I
Adherence Factor, AF (mg/cm'l 0 122
Body Weight. BW (kg) 71.8
Contaminant Fraction. CF (unttess) 1
Conversion Factors

Mass. MCF (kg/mg) 1 OOE-06
Time. TCF(oVyr) 365

Exposure Duration
Dermal. EDO (yr)
Inhalation from soil. EDIS (yr)
Inhalation tiom volaliles. EDIV (yr)
Ingesbon. EDIG (yr)

Exposure FieQuency. EF (d/yr)
Fraction Ingested. FUG (unitless)
Fraction inhaled. FIIV (urwtless)
Inhalation Rate. IR (m'/dj 30
Ingesnon Rale. IGR (mo/d) 100
Paniculate Emission Factor. PEF (m'/kg) 4630000000
flespirable Fraction. RF (unitless) 1
Skin surface area, SA (cm'/rj) 5,800

EQUATIONS

IDD:

HOD:

IDIS =

HOIS

IDIV.

HOIV

IDIG.

CS ' MCF • SA • AF ' ABS • EF • EDO

BW AT • TCF

-. IDD/RFDD

CS ' IH • HF • CF • EF • EOIS

BW • AT • TCF • PEF

-. IDIS / RFDI

CS • (1/VF)' IH • FIIV • EF • EDIV

BW • A T • T C F

. IDIV / RFDI

CS • IGR ' RIG - MCF • EF • EDIG

BW AT' TCF

= IDIG / RFDO

Prel NonCancorConst hall(Sl_85-SL89) xls SI.87-3
LaslUpdated S/ia^OOl



RME ADULT CONSTRUCTION WORKER NON-CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL87 3Dup

Chemical Name
PESTICIDES/PCS*
AUnn
Oieldnn
Chlordane
Heptachlor
Heptachlor epoxide
Toxaphone

DIOXIN
2.3.7.8 TCDD

foul Noncanccr Hazard

Concentration
in soil (CS).

mo/kg

1 IE-03
21E-03
2 IE-03
1 IE-03
1 IE-03
1 IE-01

1 7E 07

Reference Doses.
mg/kg-d

Oral
(HFDO)

30E-05
50E-05
60E-05
SOE-04
15E-05

NI

D«rmal
(RFOD)

30E-OS
SOE-05
60E-05
SOE-04
15E-05

NI

Inhalation
(HFDI)

Absorption
factor, uratless

Oral (ABO;

1

Drm (ABSJ

010
010
010
010
010
010

010

Volatilization
lactor (VF).

m /kg

Dermal Absorption
Amount

Absorbed (100).
mg/kg-d

7 IE-10
14E-09
14E-09
7 IE-10
7 IE-10
7 IE-08

1 1E-13

Lifetime
HQ (HOD).
unites!

246-05
28E-05
24E-05
14EO6
47E-05

1.2E-04

Volatile Inhalation
trom soil dust

Amount
Inhaled (OS)

(mg/kg-d)

65E-14
13E-13
13E-13
6.SE-14
656-14
65E-12

1 16-17

Lileume
HQ(MOJS).

unites*

Volatile Inhalation
trom volatiles

Amount
Inhaled (IDIV)

(mo/kg-d)

Lilettme
HO (HOIV).

unitless

Inocstion
Amount

Ingested (IOIG
(mo/kg-d)

10E-09
20E-09
20E-09
10E-09
10E-09
10E-07

I6E-13

Lilebme
HO (HOIG).

unttless

33E-05
39E-05
33E-OS
20E-06
67E-05

1 7E-04

Total
Haiard
Ouonent

57E<»
67E-05
57E-05
34E-06
1 IE-04

30E-04

Rrsk
Percentage

%

19 12
2239
1912
1 15

3823

100
NI * No Information Avaibbfe

ASSUMPTIONS

Exposure Ourabon
Dormal. EDD(yr)
Inhalation Iromsori, EDIS (yr)
Inhalabon Horn volatiles, EDIV (yr)
Ingesiwo. EDIG (yr)

Exposure Frequency, EF (cfyi)
Fracbon In̂ osied. FUG (unUess)
Fraction inhaled. Fiiv (uniHess)
Inhalation Rate. IR (m'/d)
Ingesiion Rate, IGR (mryd)
Particulale Emission Factor. PEF {mj/kg)
Rcspirable Ftaction. RF (untltess)
Skm surface area, SA (cm'/d)

EQUATIONS

Averaging Time. AT (yr)
Adherence Factor. AF (mg/cm')
Body Weight. BW (kg)
Contaminant Fraction. CF (unities*)
Conversion Factors

Mass. MCF (kg/mg)
Time. TCF (d/vr)

1
0122

71.8
1

100E-06
365

IDD =

HOD

IDIS,

30
100

4630000000
1

5.800

CS ' MCF • SA • AF ' ABS • EF • EDO

BW 'AT•TCF

= IDO / RFDD

CS ' IR ' RF • CF ' EF • EDIS

BW • AT • TCF • PEF

* IDIS / HFDI

CS ' (1/VF) • IR • FIIV ' EF • EDIV

BW ' AT • TCF

- IDIV / RFDI

CS ' IGR • FUG • MCF • EF • EDIG

BW ' AT • TCF

. IOIG / RFDO

Prel_ NonCanccrConsI halKSLBS SL89) >ls SL87 3Dup
LaslUpdaied 5/18/2001



RME ADULT CONSTRUCTION WORKER NON CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL88-I

Chemical Name
PESTICIOES/PCB«
Aklnn
DieMrin
Chlordane
Heplachlor
Heplachlor epoxide
Toxaphene

DIOXIN
2.3.7.8-TCDD
t4o samples collected

Total Noncancer Hazard

Concentration
in sal (CS).

moAj

12E-03
87E-03
4 IE-03
12E-03
12E-03
12E-01

Reference Doses.
mg/kg-d

Oral
(HFDO)

30E-05
50E-05
60E-05
SOE-04
15E-05

Nl

Dermal
(RFDD)

30E-OS
50E-05
60E-05
SOE-fX
1 5EO5

Nl

Inhalation
(HFDI)

Absorption
(actor, unities*

Oral (ABO)

1

Dim (ABSJ

010
010
010
o to
010
010

010

Volatilization
factor (VF).

m'/fcg

Dermal Absorption
Amount

Absorbed (IDD)
mg/kg-d

78E-10
596-09
27E-09
78E-io
7 8E-10
78E-06

Lileiime
HQ (HOD).

unidess

26E-05
I2E-04
46E-OS
I6E-06
52E-05

2.4E-O4

Volatile Inhalation
Irom soil dust

Amount
inhaled (IDIS;

(mo/kg-d)

7 IE-14
54E-13
25E-13
7 IE-14
7 IE-14
716-12

Lifetime
HO (HOIS).

unless

Volaule Inhalation
Irom volatile*

Amount
inhaled (IDIV)

(mg/Vg-d)

Lifetime
HO (HOIV|.

urauess

Ingesbon
Amount

ingested (IDIG
(moAg-d)

1 IE-09
83E-09
39E-09
1 IE-09
1 IE-09
1 1E-07

Lifetime
HO(HOJG).

unidess

37E-05
1 7E-04
64E-05
22E-06
73E-05

34E-04

Total
Hazard
Quotient

62E-05
28E-O4
1 IE-04
37E-06
12E-04

S8E-04

Risk
Percentage

%

1066
4849
1881
064
2137

100
/vv - No Information Available

ASSUMPTIONS

Averaging Time, AT (yr) 1
Adherence Factor, AF (mg/cm') 0 122
Body Weight. BW (kg) 71.8
Contaminant Fraction, CF (unitless) 1
Conversion Factors

Mass. MCF (kg/mg) 1 OOE-06
Time. TCF (d/yr) 365

E vposuie Duration
Dermal. EDO (yr) I
Inhalation from soil, EDIS (yr) 1
Inhalation Irom volatiles, EDIV(yt) 1
Ingesnon. EDIG (yr) I

Exposure Frequency. EF (oVyr) 2!JO
Fraction Ingosled. FUG (unitless) 1
Fraction inhaled. FIIV (unitless) I
Inhalation Rate. IR (m'/d) 30
Ingestion Rate. IGR (mo/d) 100
Paniculate Emission Factor, PEF (m'/kg) 4630000000
Respirable Fraction. RF (unities!) 1
Skin surface area. SA (cm'/d) 5,800

IDD-

HOD;

IDIS>

HOIS

IDIV =

CS ' MCF ' SA ' AF • ABS • EF ' EDO

BW AT • TCF

IDO/RFDD

CS • IR • HF • CF • EF • EDIS

BW ' AT ' TCF • PEF

- IDIS / RFDI

CS ' (1/VF) • IR • FIIV • EF • EDIV

BW ' AT • TCF

HQIV = IDIV / RFDI

CS ' IGH ' FIIG • MCF • EF • EOIG
- _____ •— ___________ •

BW AT * TCF

= ID)G/RFOO

IDIG =

Prcl NonCanr.tifConsl hall(SL6S-SL89) »ls SL8
I.HSI Uixiatoii via(:?ooi i 53 PM



RMC ADULT CONSTRUCTION WORKER NON CANCER UNIT RISK FROM EXPOSURE TO COPCs IN SUBSURFACE SOIL
SAMPLING LOCATION SL89-I

Chemical Name
PESTICIOES/PCBi
Aldnn
Dieldrin
Chlordane
Heplachlor
HeptacMor epoxide
Toxapnene

OIOXIN
2.3.7.8-TCDD
No samplus coflocled

ToUl Noncancer Hazard

Concentration
in sol (CS).

mo/kg

2 IE-03
20E-02
96E-03
12E-03
16E-03
12E-01

Reference Doses.
mg/kg-d

Oral
(RFOOI

30E-05
50E-05
60E-05
50E-04
1 5E-05

Nl

Dermal
(RFDD)

306-05
506-05
606-05
50E-04
15E-05

Nl

Inhalation
(RFDII

Absorption
factor, unriless

Oral (ABO)

1

Dim(ABS)

010
010
010
010
u 10
010

010

VolauUzatior
factor (VF).

mj/kg

Dermal Absorption
Amount

Absorbed (IDO)
mg/kg-d

146-09
146-08
65E-09
616-10
106-09
8 IE-08

Lileiime
HOtHOD).

unties*

47E-05
27E-04
1 IE-04
I6E-06
70E-05

50E-04

Volatile Inhalation
from sal dust

Amount
Inhaled (IKS)

(mo/kg-d)

13E-13
12E-12
59E-13
74E-14
96E-14
74E-12

Liletone
HO (HOIS).

unitJeu

Volatile Inhalation
Irom volatile*

Amount
inhaled (IOIV)

(mo/kg-d)

Lileiime
HO(HCflV).

uratjess

Ingeslion
Amount

Ingested (IDIG
(mg/kg-d)

20E-09
19E-06
92E-09
1 1E-09
15E-09
1 1E-07

Lilebme
HO(HOIG).

unitMss

67E-05
3 BE -CM
1 5E-04
23E-06
99E-05

70E-04

Total
Hazard
CXiotwnt

1 IE-04
65E-04
26E-04
39E-06
1 7E-04

12E-03

Risk
Perconuoe

%

951
5437
2175
033
1404

100
i No Intormatvn Av

ASSUMPTIONS

Averaging Time. AT (yr) 1
Adherence Factor. AF (mg/cm') 0.122
Body Weight. BW (kg) 71.8
Contaminant Fraction. CF (uratle&s) 1
Conversion Factors

Mass. MCF (kg/mo) 1 OOE 05
lime. TCFIiVyr) 365

ExposurQ Duration
Dermal. EDO (vr)
Inhalation Irom soil. ECUS (yr)
Inhalation from volatiles, EDIV (yr)
Ingestion. EDIG (yr)

Exposure Frequency, EF (d/yr)
Fraction Ingested. FUG (uraOess)
Fraction inhaled. FIIV (unttess)
Inhalation Rate, IH (m'/d) 30
Ingeslion Rate. IGR (mg/d) 100
Paniculate Emission Factor. PEF (m'/kg) 4630000000
Ftospuable Fraction. RF (unitless) 1
Skin surtace area. SA (cm'/d} 5.800

ECJUATIONS

CS ' MCF • SA • AF • ABS ' EF • EDO
IDO-

HOD.

1DIS>

HCMS

IDIV =

BW' AT • TCF

IDD/RFDD

CS • IH • RF ' CF • EF • EOIS

BW • AT • TCF • PEF

. IOIS / RFDI

CS ' (1/VF)' IR • FIIV • EF • EDIV

BW ' AT ' TCF

« IDIV / RFDI

CS ' IGR ' FUG • MCF • EF • EDIG

BW ' AT ' TCF

, IDIG / RFDO

Prcl.NonCanrciConst hall(SL85 SL89) >
laslUpdatwl S/IS/JOOI



Appendix B
TEQ Calculations
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Tetrachlorodibenzo-p-dioxin Toxic equivalent Concentratic -alculations Using International Toxic Equivilant Factors

ANALYTE

2378-TCDD
12378-PeCDD
123478-HxCDD

123678-HxCDD
123789-HxCDD
1234678-HpCDD

OCDD

2378-TCDF
12378-PcCDF
23478-PcCDF
123478-HxCDF
123678-HxCDF
1 23789-1 (xCDF
234678-MxCDF
1234678-1 IpCDF

1 234789-1 IpCDF

OCDF

I-TEFs
1

0.5
0.1

0.1
0.1

0.01

0.001
0.1

0.05
0.5
0.1
0.1
0.1
0.1

0.01
0.01

0.001

ng/kg
mg/kg

SL87-1

ng/kg

1.90E+00 1.90E+00
2.90E-01 1.45E-01
1.60E-01 1.60E-02
1.80E-01 1.80E-02
3.20E-01 3.20E-02
2.60E+00 2.60E-02
2.00E+01 2.00E-02
2.30E+00 2.30E-01
1.60E-01 8.00E-03
1.55E-01 7.75E-02
1.65E-01 1.65E-02
1.65E-01 1.65E-02
1.95E-01 1.95E-02
1.85E-01 1.85E-02
4.20E-01 4.20E-03
1.50E-01 1.50E-03
8.50E-01 8.50E-04

TEQ 2.55E+00

2.55E-06

SL87-3

ng/kg

1.20E+00 1.20E+00
3.05E-01 1.53E-01
1.80E-01 1.80E-02

2.05E-01 2.05E-02
1.80E-01 1.80E-02
1.45E-01 1.45E-03
5.50E-01 5.50E-04
3.95E-01 3.95E-02
1.65E-01 8.25E-03
1.65E-01 8.25E-02
1.45E-01 1.45E-02
1.45E-01 1.45E-02
1.70E-01 1.70E-02
1.60E-01 1.60E-02
1.60E-01 1.60E-03

1.75E-01 1.75E-03
2.35E-01 2.35E-04

TEQ 1.61E+00

1.6E-06

SL87-3 DUP
ng/kg

1.70E-01 1.70E-01
3.00E-01 1.50E-01
1.75E-01 1.75E-02
2.00E-01 2.00E-02
1.75E-01 1.75E-02
1.80E-01 1.80E-03
9.00E-01 9.00E-04
1.35E-01 1.35E-02
1.70E-01 8.50E-03
1.70E-01 8.50E-02
1.50E-01 1.50E-02
1.45E-01 1.45E-02
1.65E-01 1.65E-02
1.75E-01 1.75E-02
1.90E-01 1.90E-03
2.05E-01 2.05F-03
2.20E-01 2.20F.-04

TEQ 5.52E-01

5.5E-07

H:/data/projects/Riverdale/Remedy/teqs.xls
I.nst Updated:.V18/2001

Riverdale Chemical Company
Prepared by: Brendan McLennan

Checked by: RAM
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Evaluation of Data Quality
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Section 1
_______Summary of Sampling Program
RMT, Inc. (RMT), collected soil samples from the Riverdale Site. The sampling program and
procedures were performed in accordance with a workplan (RMT, 2000) approved by the
United States Environmental Protection Agency (USEPA). Primary field samples were
analyzed for the constituents listed in Section 1 of the Quality Assurance Project Plan for the
Phase I Removal Action Workplan (RMT, 2000). Field quality control samples were collected in
accordance with the approved workplan.

Severn Trent Laboratories, (STL) Inc., North Canton, Ohio, and West Sacramento, California,
analyzed the samples. A complete data validation was performed on a portion (10 percent) of
the data collected during March 2001. A cursory QC data review was performed on other
selected samples.

RMT, Inc. I Riverdale
C ''.DOCUMENTS A\O SETT/NoS MAPi VKK MO\LOCAL SETTAoS ."['.IP K-.W»%:OI-OC5 DOC o ::.(.'/ jlllll' 2001



Section 2
Data Quality Evaluation

Data validation of a portion of the Riverdale Site data was accomplished by comparing the
quality assurance and quality control (QA/QC) results contained in the laboratory data
packages with the requirements specified in the approved Quality Assurance Project Plan
(RMT, 2000); the USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review (USEPA, 1994); the USEPA Contract Laboratory Program National
Functional Guidelines for Organic Data Review (USEPA, 1999); and the general guidelines
published in SW-846, Test Methods for Evaluating Solid Waste, (USEPA, 1996), where
appropriate. Raw data, chain-of-custody forms, initial and continuing calibrations, blanks,
laboratory control samples (LCSs), spike and duplicate analyses, and ICP serial dilution and
ICP interference check sample results received particular attention during the complete data
review. The samples that only received a cursory data review included checks for blank,
MS/MSD, and surrogate spike analyses for pesticides/PCBs. The discussion that follows
describes the QA/QC results and evaluation.

2.1 Usability
Soil samples were analyzed by STL, Inc., for TCL organochlorine pesticides/PCBs, volatile
organic compounds (VOCs), and TCL semivolatile organic compounds (SVOCs) (SOW
OLM03.1); target analyte list (TAL) metals (SOW ILM04.0); and chlorophenoxy herbicides
(Method 8151A SW-846). Selected samples were analyzed for 2,3,7,8-PCDD/2,3,7,8-PCDF
(polychlorinated dibenzo-p-dioxin/ poly chlorinated dibenzofuran) (Methods 8290 SW-846).
Additionally, matrix spikes/matrix spike duplicates (MSs/MSDs), and field duplicates were
collected and analyzed for quality control purposes.

The data quality objectives for the project were met, and the data are usable for the purposes
defined in the approved workplan. The procedures specified in the methods were
implemented, and the data packages contained all deliverables specified in the QAPP.

2.2 Holding Times and Sample Preservation
Required holding times were met. VOC analyses were performed within 14 days of sample
collection. The samples were extracted for SVOC, pesticide/PCB, and herbicide analyses within
14 days of sample collection, and were analyzed within 40 days after extraction. The extractions
for dioxin analysis were performed within 30 days of sample collection, and the analyses were
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performed within 45 days after extraction. Mercury analysis was performed within 28 days of
the sample collection. Other metals were analyzed for within the 6-month time requirement.

2.3 Instrument Performance Check
Satisfactory gas chromatograph/mass spectrometer (GC/MS) instrument performance checks
ensure adequate mass resolution, compound identification, and, to some degree, sensitivity.
The criteria established for instrument performance checks were met at all times. The analyses
of the instrument performance check solutions were performed at the required frequency (every
12 hours of sample analysis per instrument). Bromofluorobenzene (BFB) and
decafluorotriphenylphosphine (DFTPP) were used as check compounds in VOC and SVOC
analyses, respectively.

In the HRGC/HRMS analysis by isotope dilution, perfluorokerosene (PFK) was used for tuning
the mass spectrometer to meet the required minimum resolving power of 10,000. The
resolution and mass/charge (m/z) ratios of five reference peaks were monitored. The criteria
for the compound resolution and the maximum difference between the exact m/z and
theoretical m/z were met at all times. The lock masses varied by less than 20 percent.

The ion abundance ratio, signal-to-noise ratio, retention times, and the mass assignment criteria
were met for all instrument performance checks. The ion abundances were correctly
normalized to the appropriate m/z (mass/charge) ratio.

2.4 Calibrations
Initial calibration establishes that the instrument is capable of acceptable performance at the
beginning of the analytical sequence and that the calibration curve is linear. Continuing
calibration verifies the calibration and evaluates daily instrument performance.

2.4.1 GC/MS alteration
Initial calibrations containing target compounds and system monitoring compounds
were performed at the required frequency and concentration levels. Initial calibrations
of the GC/MS at five concentrations were performed after instrument performance
check criteria were met and prior to the analysis of samples and blanks. Internal
standards were added to all calibration standards and samples (including blanks and
MS/MSD). The GC/MS calibration was verified every 12 hours with one mid-range
standard.

The minimum response factor (RF) criterion was met in the GC/MS analyses. The
stability of the compound response factors was indicated by acceptable percent relative
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standard deviation (%RSD) values of the RFs. The percent difference (% D) criteria for
continuing calibration were met.

2.4.2 HRGC/HRMS Calibration with Isotope Dilution
Initial calibration was established by a five-point initial calibration curve, encompassing
the method-specified range of 17 native; 9 isotopically labeled (13C 12) 2,3,7,8-PCDDs and
PCDFs; one labeled (37C14) cleanup standard; and two labeled (13C 12) recovery
standards. A five-point calibration was also performed using an alternate GC column
and native and labeled (13C 12) 2,3,7,8-TCDD and TCDF (tetrachlorodibenzo-p-dioxin
and tetrachlorodibenzofuran) standards in order to resolve the presence of 2,3,7,8-TCDF.
Native and unlabeled 2,3,7,8-PCDDs/PCDFs and labeled non-2,3,7,8-TCDDs were used
to define the absolute retention times, the relative retention times (RRTs), and the
compound resolution. The relative responses (RRs) of native to labeled compounds
versus the concentration in the standard solutions for the 2,3,7,8-PCDDs/PCDFs and the
labeled analogs were determined using the area responses of the primary and secondary
m/z, as specified in the method.

The resolution between the adjacent TCDD/TCDF isomers was acceptable (valley height
<25 percent). The signal-to-noise ratios, the mass-to-charge (m/z) abundance ratios, and
the RTs of the native and labeled PCDD/PCDF standards were within the method-
specified limits. Calibration verification was performed using the method-specified
concentrations in the midpoint calibration standards.

2.4.3 GC Calibration
In the GC/ECD (gas chromatograph/electron capture detector) analysis of
chlorophenoxy herbicides and organochlorine pesticides/PCBs, a performance
evaluation mixture (i i^M) was analyzed during the initial calibration sequence and in
every 12-hour analytical period. Initial calibration of individual standard mixtures of
herbicides, organochlorine pesticides, and multicomponent target compounds were
performed on two GC columns at the required frequency and concentration level. A
five-point initial calibration was performed for herbicides, a three-point initial
calibration was performed for single-response pesticides, and a one-point calibration
was performed for multicomponent pesricides/PCBs. The percent RSDs of the
calibration factors were within QC criteria.

Continuing calibration for herbicides, pesticides, and PCBs, including the analyses of the
PEM, the midpoint concentration of herbicides, pesticides, and Aroclors, was performed
to verify the calibration and evaluate instrument performance. The Percent Difference
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(%D) values were within the QC limit on both columns, and the samples were bracketed
with acceptable results. Good peak resolution was achieved, and RT (retention time)
and calibration factors were available for each peak. The RTs for the herbicides, single-
response pesticides, and surrogates were within the correct RT windows. Adequate
calibration bracketed the samples, and overall, good instrument stability and
performance were maintained. The florisil cartridge checks and GPC calibration checks
were acceptable during the pesticide/PCB analyses.

2.4.4 Inorganic Calibration
Initial calibrations and continuing calibration verifications, including initial and
continuing calibration blanks, were performed at the required frequency and
concentration level as specified in the methods. All calibration results were within QC
acceptance criteria. Low levels of metals were detected in the calibration blanks at
allowable levels.

Raw data (i.e., instrument printouts and bench sheets) were reviewed to assess the
impact of calibration blank detections on the reported metals concentrations in the
samples. Data validation qualifiers were added to sample results on the basis of
detections in the calibration and preparation blanks. Some samples were qualified with
"u" flags and were considered nondetected (see below).

2.5 Internal Standard Responses and Retention Times in the GC/MS
Analysis

The quantitative determination of the VOC, SVOC, and 2,3,7,8-PCDD/PCDF compounds is
based on the use of internal standards added immediately prior to analysis or extraction.
Therefore, satisfactory internal standard responses in all calibration standards, samples, and
blanks are critical.

Three internal standard constituents (bromochloromethane; 1,4-difluorobenzene; and
chlorobenzene-d5) were used in the VOC analysis. Six internal standard constituents
(1,4 dichlorobenzene-d4; naphthalene-d8; acenaphthene-dlO; phenanthrene-dlO; chrysene-dl2;
and perylene-dl2) were used in the SVOC analysis.

i-1Ci2-23,7,8-TCDD;>-1Ci2-l,2/3,7/8-PeCDD;»3Ci2-l,2/3,6,7,8-HxCDD;>?Ci2-l,2/3,4/6,7,8-HpCDD;
'-XZ12-OCDD; i3Ci2-2,3,7,8-TCDF; i?C12-l,2,3,7,8-PeCDF; >Ci2-l,2,3,4,7,8-HxCDF; and "C12-
1,2,3,4,6,7,8-HpCDF were the internal standards used in the 2,3,7,8-PCDD/PCDF analysis using
Method 8290 (SW-846).
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With the exception of two samples (SL86-1 and SL88-1) for VOCs that had internal standard
areas outside control limits, all internal standard area counts and retention times (RTs) were
within the QC limits. The laboratory reanalyzed the VOC samples when the internal standards
were outside control limits with similar results indicating sample matrix interference. Data
validation qualifiers (j) were added to the affected VOCs to indicate the exceedences.

2.6 Compound Identification
To verify that organic compounds were not erroneously identified, the relative retention times
(RRTs) of the samples were checked to see if they were within the standard RRT and if the mass
spectra of the samples and standards matched. The ion abundance ratio and response factor
criteria were met. The QC criteria of the GC analyses were acceptable: the retention times of
the surrogates, matrix spikes, and analytical compounds were within the calculated RT
windows in the GC analysis. No off-scale chromatographic peaks were present.

Tentatively identified compounds (TICs) were reported from several samples analyzed for
VOCs and SVOCs. Some TIC constituents were present also in the method blanks.

When the final sample extract concentrations for the pesticides were sufficiently high during the
GC/ECD analysis, the laboratory performed GC/MS confirmation analyses for the pesticides.

When the difference for the detected pesticide result between the two GC columns was greater
than 25 percent, the laboratory qualified the result with a "P" flag. Some difference values were
very high (up to several hundred percent). When the difference was greater then 30 percent, a
data validation qualifier (j) was added to the pesticide result to suggest uncertainty in the
sample result.

As required by the method, the presence of 2,3,7,8-TCDF in the samples was verified with a
confirmation column during the Method 8290 analysis.

2.7 Method Blanks and Preparation Blanks
Method blanks and preparation blanks were analyzed for all analytical constituents to assess
potential sample contamination resulting from laboratory procedures. A method or
preparation blank (procedural blank) is carried through the same analytical steps (preparation
and analysis) as the samples.

Acetone were detected in the VOC method blanks. Low levels of TIC constituents were
detected in SVOC and VOC blanks. The same TICs were also detected in the field samples.
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No 2,3,7,8-PCDD/2,3,7,8-PCDF, pesticides/PCBs, or herbicides were detected in the method
blanks.

Preparation blanks were analyzed for the same inorganic parameters as the samples. Low
levels of metals (below Quantitation Limits) were detected in preparation blanks analyzed for
metal parameters. Raw data (i.e., instrument printouts and bench sheets) were reviewed to
assess the impact of calibration blank detections on the reported metals concentrations in the
samples.

When a sample detection was associated with the blank detection for the organic target
compounds, the laboratory qualified the sample result with a "B" flag. Data validation
qualifiers were added to the sample data on the basis of blank contamination. When the
concentration of a common laboratory contaminant, such as acetone, in the sample was less
than 10 times the associated blank value, and when the concentrations of other constituents in
the sample were less than five times the associated blank value, the sample results were
qualified as nondetected ("u") in accordance with USEPA (1994 and 1999) data validation
guidance. Detections of acetone were therefore qualified with a "u" flag. Some sample
detections of beryllium, cadmium, and mercury were also qualified with "u" flags on the basis
of blank contamination.

2.8 Instrument Blanks
Instrument blanks were analyzed by the GC/ECD for pesticide/PCB analyses to check that no
carry-over problems were present. No pesticides or PCBs were detected in the instrument
blanks. Observed retention times for the surrogates in the instrument blanks were within the
retention time windows for the calibrations.

2.9 Holding/Storage Blanks
The laboratory holding/storage blank was analyzed for VOCs to assess potential sample
contamination during sample storage. Low levels of acetone were detected in the holding
blank. Low levels of TIC constituents were detected in the holding blank. The same TICs were
also detected in the field samples. Data validation qualifiers were added to the sample results
on the basis of holding blank detections (see above).

2.10 Matrix Spikes/Matrix Spike Duplicates
Matrix spikes (MSs) and matrix spike duplicates (MSDs) provide information about the effects
of the sample matrix on the sample preparation and measurement performance. A matrix spike
consists of a sample that is spiked with a group of target constituents representative of the
method analytes and carried through the appropriate steps of the analysis, including extraction,
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distillation, and digestion. Laboratory control sample analyses were performed for dioxins in
place of the MS/MSD analysis in accordance with the method specifications.

Five spike compounds were used in one MS/MSD analysis performed for TCL VOCs with
samples SL85-1 and SL86-3. The VOC spike analysis results were acceptable.

Eleven spike compounds were used in one MS/MSD analysis performed for TCL SVOCs with
sample SL85-1. The MS recovery of pyrene from SL85-1 was below the control limit. However,
the MSD recovery was acceptable. The RPD value for pentachlorophenol was above the control
limit in sample SL-85-1. However, the individual recoveries were acceptable. All other SVOC
spike recoveries and RPDs were acceptable.

Three spike compounds were used in the MS/MSD analysis for herbicides with sample SL51
and two other samples in the analytical batch with acceptable results.

Six single-response pesticides were used in the MS/MSD analysis for TCL organochlorine
pesticides with samples SL85-1, SL90-7, SL117-6, SL138-1, and SL155-2. Because of the required
sample dilution of SL155-2, the MS/MSD spikes of the pesticides were also diluted out. The
recoveries of three pesticides were elevated in the MS analysis of SL117-6, and the recovery of
one pesticide was elevated in the MSD analysis of this sample. The other pesticide spike
analysis results were acceptable.

No data validation qualifiers were added to the sample results for the organic target
compounds on the basis of MS/MSD results alone.

All analytical constituents were injected into the spike sample SL85-1 for TAL metals. The
recovery of antimony was above the control limits. The sample result is not affected because no
antimony was detected in the associated samples. The recovery of arsenic was below the
control limits. The laboratory added "N" qualifiers to the associated sample results in the
analytical batch for antimony and arsenic. A data validation qualifier (j) was also added to
arsenic in sample SL85-1 to indicate that the reported concentration is approximate. All other
spike analysis results for metals were within QC limits.

2.11 Laboratory Duplicate Analysis
Duplicate analysis was performed with sample SL85-1 for metal parameters to assess the
precision of laboratory procedures. The RPD value for manganese was above control limits.
The laboratory added an "*" qualifier to the associated sample results. A data validation
qualifier (j) was also added to sample SL85-1 on the basis of this finding to indicate an
approximate manganese concentration. All other duplicate analysis results for metals were
within QC limits.
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2.12 Surrogate/System Monitoring Compound (SMC) Spikes
Surrogate/SMC spikes are compounds similar to the analytes of interest in chemical behavior,
but they are not normally found in environmental samples. Laboratory performance of
individual samples and blanks was established by spiking all samples and blanks prior to
extraction and analysis to determine surrogate/SMC spike recoveries among the standards,
samples, blanks, PEMs, and MSs/MSDs in the sample and blank matrices.

Three surrogate compounds, 4-bromofluorobenzene (BFB); l,2-dichloroethane-d4; and toluene-
d8, were used in the VOC analysis. The surrogate used in the herbicide analysis was 2,4-
dichlorophenylacetic acid. All VOC and herbicide surrogate results were within control limits.

SVOC surrogates included nitrobenzene-d5; 2-fluorobiphenyl; terphenyl-d!4; phenol-d5;
2-fluorophenol; 2,4,6-tribromophenol; 2-chlorophenol-d4; and l,2-dichlorobenzene-d4. The
recovery of three of eight surrogates were outside the control limits during the analysis of one
sample (SL88-1) for SVOCs. The method allows the recovery of one surrogate per fraction to be
outside the control limits. All other QC results were within control limits. No action was taken
during laboratory analysis or data validation.

Tetrachloro-m-xylene (TCX) and decachlorobiphenyl (DCB) were used in pesncide/PCB
analyses. The recovery of TCX from samples SL87-3Dup and the MSD of SL85-1 was slightly
below the control limit. However, the recovery of DCB was acceptable. No action was taken
during data validation because the exceedence was only minor.

2.13 Laboratory Control Samples
The laboratory control samples (LCSs) were used to monitor the overall performance of all steps
in the analysis, including the sample preparation. All analytical constituents were used in the
LCS analyses for metals, herbicides, and dioxins/furans. All LCS recoveries were within QC
criteria.

2.14 ICP Serial Dilution Analysis
An ICP serial dilution analysis was performed with sample SL85-1 to determine if interferences
due to the sample matrix were present. The serial dilution results were acceptable.

2.15 Field Duplicate Sample
One pair of field duplicates from SL87-3 was compared for the analytical parameters during
data validation. No herbicides, pesticides, or PCBs were detected in the duplicate pair. Acetone
was the only VOC that was reported from the duplicate pair. It was considered as nondetected
during data validation on the basis of blank contamination. The bis(2-ethylhexyl)phthalate that
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was detected in the duplicate from SL87-3, was not confirmed with the primary sample from
the same location. The duplicate pair did not confirm the 2,3,7,8-TCDD that was detected in the
primary sample from SL87-3.

Table 2 shows the comparison of the reported analytes in the duplicate pair. Relative percent
difference (RPD) values were calculated for only those pairs in which both reported results
were above the Limit of Quantitarion. Constituents that were less than the Limit of Detection
are not shown.

Heterogeneity of samples, difficult sample matrices, and the difficulty in replicating the
analytical results from small sample aliquots decrease the precision expressed as an RPD
between the duplicates. Field duplicates measure both field and laboratory precision. As
expected, the variability is greater than for the laboratory duplicates, which measure only
laboratory precision. Four RPD values calculated for the soil duplicate exceeded 50 percent.

There are no required criteria for field duplicate analysis comparability. Therefore, no data
validation qualifiers were added to the sample data on the basis of these findings.
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Table 1
Index of Laboratory and Data Validation Qualifiers

Laboratory Qualifiers

INORGANIC DATA

Analyte value is below the Quantitation Limit but greater than or equal to the
Instrument Detection Limit (IDL). ___

D Analyte value is from a diluted analysis.
N Spiked sample recovery is not within control limits.
U Analyte was tested for but was not detected; value indicates the detection limit.

Duplicate analysis is not within control limits.
ORGANIC DATA

The tentatively identified compound (TIC) is an aldol-condensation product.
Analyte was present in the method blank.
The presence of the compound was confirmed by GC/MS analysis.

D Analyte value is from a diluted analysis.
Reported concentration exceeded the calibration range of the instrument.
Reported value is less than the reporting limit, but greater than zero, or when a
tentatively identified compound is present._____________________

N Indicates presumptive evidence of a tentatively identified compound. Identification is
based on mass spectral library search.___________________________
The difference for detected pesticide result between the two GC columns is greater than
25 percent._____________________________________ __

U The compound was analyzed for but not detected; the value indicates the detection
limit.

Data Validation Qualifiers

Analyte was present in the trip blank.
ncu If the presence of r- compound reported from the GC/ECD analysis was not confirmed

by GC/MS, data validation qualifiers (ncu) were added to the sample results in the
summary data tables to indicate that the reported result from the GC analysis should be
considered nondetected.
Analyte was present in the laboratory holding/storage blank.
Analyte was present at less than 10 times the concentration in the associated method
(B), trip (b), field (f), and/or laboratory storage (S) blank for common laboratory
contaminants, or at less than 5 times the blank concentration of other analytes, and is
therefore qualified as nondetectable (u) according to USEPA data validation procedures
(USEPA, 1994 and 1999). ________________
When specific QC criteria are outside the established control limits, the reported
concentration or the Quantitation Limit is approximate. When the difference for the
detected pesticide result between the two GC columns was greater then 30 percent, a
data validation qualifier (j) was added to the pesticide result to suggest uncertainty in
the sample result.__________________________________
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Table 2
Detected Parameters in the Field Duplicate
(units mg/kg except where noted otherwise)

PARAMETER

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead
Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc
2,3,7,8-TCDD, ̂ g/kg

bis(2-ethylhexyl)phthalate, Hg/kg

SL87-3

12,700

5.3 N

99.4

0.52 B

3,080

16.9

9.9 B

13.2

19,000

17.3

2,590

475*

20.1

964 B

22.7

43.8

0.0012

<420

SL87-3 DUP

10,700

12.3 N

95.7

0.59 B

2,120

18.2

17.5

38.2

33,000

16.8

2,940

540*

44.6

1,100 B

27.9

59.7

<0.00034

240 J

RPD%

17

80

4

-

37

7

—

98

54

3

13

13

76

-

21

31

—

~
Notes:
-- = one or both values are less than the Quantitation Limit; therefore, an RPD calculation is of limited significance and was not
done.
B = reported value is less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL).
J = analyte value is estimated at below the Quantitation Limit.
N = spiked sample recovery was not within control limits.
* = duplicate analysis was not within control limits.

All other analvtes were below Quantitation Limits.
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